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Inspect and Overhaul 


\ A ANY business concerns have enjoyed a real prof- 
i itable year in 1930 in spite of the unfavorable 
conditions which have prevailed. They have done 
this by keeping the business machine in good run- 
ning condition. Every automobile owner knows that 
a.car which seems to run perfectly during fair 
weather will develop all kinds of ailments just as 
soon as the winter storms get into action. For this 
reason, a good many of them have their autos thor- 
oughly inspected and overhauled at the first indica- 
tion of cold weather. They have the oil changed, a 
non-freeze mixture put into the radiator, spark 
plugs cleaned, generator brushes adjusted, tire 
chains inspected for worn places, etc. As a rule these 
drivers keep plugging right along and pass a good 
many machines which are stalled in the first drifts. 
The business machines which were stalled in 1930 
probably needed overhauling. It is not too late to 
get them into shape for 1931. This is particularly 
true of the merchandising part of the business ma- 
chine. Do not wait for fair weather to make it run. 
Inspect, overhaul, repair, replace and readjust, and 
make it work while the going is bad. That is the 
period when a smooth-working merchandising plan 
and sales machine has its best chance to demon- 
strate real value. 
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ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co 
International Oxygen Co. 
Prest-O-Lite Co. 

ACETYLENE CYLINDERS 
Pressed Steel Tank C 

ACETYLENE WELDING WIKE 
Air Reduction Sales Co. 
American Brass Co. 

American Steel & Wire Co 
Atlas Foundry Co. 

Central Steel & Wire Co. 

Chase Brass & Copper Co 
Fusion Welding Corporation 
Haynes Stellite Co 

Hollup Corp. 

Imperial Brass Mfg. Co. 

Koro Corporation 

Mueller Brass Co. 

Oxweld Acetylene Co. 

Page Steel & Wire Co. 
Reld-Avery Co. 

Roebling. John A., Sons Co 
Joseph T. Ryerson & Son, Inc. 
Seneca Wire Mfg. Co. 

St. Paul Welding & Mfg. Co 
Standard Steel & Wire Co. 

Steel Sales Corp. 

Stoody Co. 

Superior Oxy-Acetylene Machine Co 
Taylor-Wharton lron & Stee! To 
Torchweld Equipment Co 
Welding Service Co. 

Weldit Acetylene Co. 

Wickwire Spencer Steel Co 
Williams & Co 

ALUMINO-THERKMIC WELDING 
Metal & Thermit Corporation 

ALUMINUM SOLDER 
Crown Aluminum Solder Co 

ANNEALING FURNACES 
General Electric Co. 
Westinghouse Elec. & Mfg. Co 

APRONS (Asbestos) 

Holcomb Safety Garment Co 
Ideal Face Shield Co 
cet INSULATED WIRE AND 


Central Steel & Wire Co 
Rome Wire Co. 
RENCHES, WELDING 
Oxweld Acetylene Co. 
Standard Pressed Stee! Co 
BLOW PIPES 
jee “Torches” 
ROOKS 
Blectric Arc Cutting & Welding Co 
General Electric Co. 
Haynes Stellite Co. 
Lincoln Blectric Co. 
Linde Air Products Co 
Northwestern Mfg. Co. 
The Welding Engineer Pub Co 
BRAZING OUTFITS (Gas) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Craftsweld Equipment Co 
Harris Calorific Co. 
Imperial Brass Mfg. Co 
K-G Welding & Cutting Co 
Lotan Research Corp. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
Victor Welding Equipment Co 
Williams & Co 
BRAZING OUTFITS (Electric) 
Fusion Welding Corp 
General Electric Co 
Northwestern Mfg. Co 
Warner Engineering Corp 
BRONZE FILLER RODS 
American Brass Co. 
a ay oh Brass Co. 
Central Steel & Wire Co 
Chase Brass and Copper Co., Inc 
Imperial Brass Mfg. Co 
Koro Corporation 
Lotan Research Corp. 
Mueller Brass Co. 
Oxweld Acetylene Co 
Steel Sales Corp. 


RS 
Keller Mechanica! Engineering Corp 
N. A. Strand & Co. 
BUTT WELDERS 
Bee Electric Resistance Welders” 





OABLE (Are Welding) 


Allan Mfg. & Welding Co. 
Central Steel & Wire Co. 
Electric Arc Cutting & Welding Co 
Fusion Welding Corp. 

General Electric Co. 

Hobart Bros. 

Hollup Corp. 

Lincoln Blectric Co. 
Northwestern Mfg. Co. 

John A. Roebling'’s Sons Co. 
Rome Wire Co. 

Joseph T. Ryerson & Son, Inc. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


CARBIDE 


Air Reduction Sales Co. 
National Carbide Co. 
Shawinigan Products Corp 
Union Carbide Sales Co. 


CARBON (Blocks, Paste, Electrodes, etc.) 


Air Reduction Sales Co. 

Centra! Steel & Wire Co. 

Electric Arc Cutting & Welding Co 
of eee" Carbon Co. 

ARBON BURNING EQUIPMENT 
“a Reduction Sales Co. 
Bastian-Blessing Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co 

Oxweld Acetylene Co. 

Torchweld Equipment Co. 

Superior Oxy-Acetylene Machine Co 

Victor Welding Equipment Co. 
IRON SOLDER 
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Crown Aluminum Solder Co. 


CAUSTIC POTASH 
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Innis,  epelcee & Compa 

TTIN ELECTRODES *(Blectrie Arc) 
Allan me . & Welding Co. 

Arcway uipment Co. 

Electria Arc Cutting & Welding Co 
Fusion Welding Corp. 

General Electric Co. 

Lincoln Electric Co. 

National Carbon Co. 

Westinghouse Blec. & Mfg. Co 
Wilson Welder & Metals Co. 


CYLINDERS (Acetylene) 


Fr soond oe Steet —_ . 


cy To, = rogen) 
werrteoers Pipe Pipe — Co 


m. Wharton, Jr. 


» Co. 
DRILL. 8S, PORTABLE ELECTRIO 


Keller “Mechanical Engineering Corp 
Stoody Compan 
N. A. Strand & 


ELECTRIC ARC WELDING OUTFITS 


Allan Mfg. & Welding Co. 
American Steel Engineering Co 
Arcway Equipment Co. 
Burke Electric Co. 
Electric Arc Gotten & Welding Co 
Electric Welding Machine Co. 
Fusion Welding Corporation 
General Electric Co. 

rt Bros. 
Hollup Corp. 
Lincoln Electric Co. 
Northwestern Mfg. Co. 
Owen Electric Mfg. Co. 
Joseph T. Ryerson & Son, Inc 
Service Company 
Stoody Co. 
Welding Service Co. 
Westinghouse Blec. & Mfg. Co. 
Williams & Co. 
Wilaon Welder & Metale Co 


ELECTRIC BRAZING OUTFITS 


e ‘Brazing Outfits, Electric.” 


ELECTRIC RESISTANCE WELDERS 
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Agnew Electric Welder Co. 
American Transformer Co. 
Federal Machine & Welder Co 
General Electric Co. 
Micro Products Co 
Joseph T. Ryerson & Son, Inc 
Service Company 
Taylor-Winfleld Co 
LECTRODES (Carbon Arc Welding) 
See “Cutting Electrodes” 

ECTRODES (Metallic Are Welding) 
American Steel & Wire Co. 

Arcway Equipment Co. 

Atias Foundry Co. 
Cantral Steel & Wire Co 

Flectric Arc Cutting & Welding Co 
Fusion Welding Corporation 


General Electric Co. 

Hollup Corp. 

Koro Corporation 

Lincoln Electric Co. 

Page Steel & Wire Co. 

Reid-Avery Co. 

Roebiing. John A., Sons Co. 

Joseph T. Ryerson & Son, Inc 

Seneca Wire & Mfg. Co. 

Standard Steel & Wire Co 

Steel Sales Corp. 

Stoody Company 

Taylor-Wharton Iron & Stee! ('o 

Welding Service Co. 

Wickwire Spencer Steel Co 

Williams & Co. 

Wilson Welder & Metals Co 
ELECTRODE HOLDERS 

Allan Mfg. & Welding Co. 

Arcway uipment Co. 

Burke Electric Co. 

Electric Welding Machine Co 

F. R. Faulk 

Fibre-Metal Products Co. 

Fusion Welding Corporation 

General Electric Co. 

Hobart Bros. 

Hollup Corp. 

Lincoln Electric Co. 

Northwestern Mfg. Co. 

Owen Electric Mfg. Co. 

Stoody Co. 

Westinghouse Elec. & Mfg. Co 

Williams & Co. 

Wilson Welder & Metals Co. 
ELECTRODE TIPS (Resistance Welding) 

Elkon, Inc. 


ELECTROLYTIO OXYGEN AND Hyiku 
GEN GENERATING EQUIPMENT 
International Oxygen Co. 


ENGINEERING SERVIOE 
Welding Engineering and Research Corp 
FACE SHIELDS (Are Welding) 
Allan Mfg. & Welding Co. 
Arcway Equipment Co. 
Burke Electric Co. 
Central Steel & Wire Co. 
Duff-Hall Goggle Service. 
Electric Arc Cutting & Welding Co 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co. 
Hobart Bros. 
Hollup Corporation 
Ideal Face Shield Co. 
Lincoln Electric Co. 
Northwestern Mfg. Co. 
Owen Bleetric Mfg. Co. 
Stoody Company 
Joseph T. Ryerson & Son, Inc 
Westinghouse Elec. & Mfg. Co 
Williams & Co. 
Willson Products, Inc. 
Wilson Welder & Metals Co 
FIREPROOF PLASTIC MATER! \! 
Air Reduction Sales Co 
National Carbon Co. 
FLANGES, WELDING 
Bonney Forge & Tool Works 
FLUE WELDERS (Electric) 
Federal Machine & Welder Co 
General Electric Co. 
Joseph T. Ryerson & Son, Inc 
Taylor-Winfield Co. 
FLUXES 
Air Reduction Sales Co 
Anti-Borax Compound Co 
Bastian-Blessing Co. 
Central Steel & Wire Co. 
Imperial Brass Mfg. Co. 
Lotan Research Corp. 
Metal & Thermit Corp. 
Oxweld Acetylene Co. 
St. Paul Welding & Mfg. Co 
Torchweld Equipment Co 
Weldit Acetylene Co 
GAS SAVING DEVICES 
Bastian-Blessing Co 
Harris Calorific Co. 
Weldit Acetylene Co 
GASOLINE ENGINES 
Continental Motors Corp 
GLOVES 
Holcomb Safety Garment Co 
Ideal Face Shield Co 
Oxweld Acetylene Co. 
Pulmosan Mfg. Co 
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It will also mark 
the commencement of a new era. Chapter by chapter 
the story will unfold. It will be a tale of amazing develop- 
ments in science, economics and engineering. Human 
nature will take care that the path of progress is strewn 
with colossal failures as well as huge successes. But the 
march will be upward. What 

sil : ‘ can we definitely see ahead? 
De ve loping a First, and most basic, is the 
New Outlook matter of population. Today 
we have in the continental 


United States approximately 123,000,000 people. In 1940 we 
will have in our country 140,000,000 people, even after 
making allowance for all the important factors, including 
a slightly declining birth-rate and restricted immigration. 


¥ A few weeks we enter a new decade. 


This means that we must definitely prepare to take care 
of 17,000,000 more people. It means an increase during 
this next decade of at least 14 per cent in our consumption 
of life’s necessities. It means that we will go ahead mak- 
ing ourselves more independent of foreign purchases of our 
agricultural products. 

In 1900 we had only 76,000,000 people to feed, and still 
we were producing nearly as much corn and wheat as we 
are today. All that saved the American farmer from bank- 
ruptey, as a consequence of declining foreign markets, was 
the steady increase in domestic consumption brought about 
by our growing population. This same factor is the one 
great hope for agriculture in our country in the years just 
ahead. 


What we need right now is to lay aside controversies 
and develop in our minds a picture of the certain advance 
of business and industry in the decade just commencing. A 
careful and conservative estimate indicates that in 1940 we 
will be using or consuming annually 2,000,000 more bales 
f cotton, 4000 billion more heat units, 120 more horse- 
power per 1000 of population, 2,000,000,000 more pounds 
of sugar, 6,000,000 more tons of iron ore, 1,250,000,000 
more pounds of copper, 11,000,000,000 more gallons of 
gasoline, 312,000 more tons of rubber, 3,000,000 more 
motor cars and trucks, 70,000,000 more barrels of cement, 
and at least 34,000,000 more pairs of shoes. 


( 


This estimate of future probable growth might be ex- 
tended into dozens of other fields of activity. In the next 
ten years we may expect the installation of 7,000,000 more 
telephones and the addition of 40,000,000 miles of wire. 

Various kinds of apparatus will add color to television, 
employ invisible light to hunt icebergs, use a light-beam to 
stop locomotives, transmit typed letters by wire, enable air- 
planes to pick up mail while in flight, lay railroad ties with- 
out human aid, match colors, peel pineapples, record the 
activities of bees and compute the height of clouds. Huge 
steel monsters will gulp iron ore and delicate mechanical 
ears will detect airplanes ten miles off. 

Microphones and loudspeakers will speed up operations in 
mills and factories. Hydrogenation, aided by the presence 
of gaseous hydrogen and certain catalytic agents, will make 
Possible the production of a gallon of gasoline from a gallon 
of crude oil. The Aston process, now reaching the early 
stages of production, will double and triple the consumption 
of wrought iron by cutting the cost of this product. A vast 
‘ystem of pipe lines carrying liquid and gaseous fuels will 
change the whole complexion of our heat and power in- 
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The idea that we are reaching points of saturation in 
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most directions is fallacious. For instance, take the matter 
of road building. In spite of the tremendous highway- 
construction program of the past few years, four-fifths of 
our 3,000,000 miles of highways consist of dirt roads. We 
have to date only about 70,000 miles of sheet asphalt and 
concrete roads in the United States. 


We have before us the big job of eliminating grade cross- 
ings. Such crossings are not only dangerous, but cost tens 
of millions of dollars in wasted time by slowing up motor- 
ists. And when we consider remedies for traffic congestion, 
there is no avoiding the conclusion that a great many of 
our present highways will have to be doubled or tripled in 
width. 


New industries, and many that are now in their infant 
stages, will soon be showing rapid expansion. Among these 
may be mentioned refrigeration; electronics; aeronautics; 
plastics; farm fertilization; the use of radio in business; 
railroad electrification and store-door deliveries; the ex- 
traction of more commercial products from coal, oil and 
natural gas; flood illumination to make the sports industry 
a night business as well as a daytime occupation; and air 
conditioning. 

Willis Carrier, the daddy of air conditioning, says: 

“The manufacture of weather by a single source of 
energy functioning through automatic machinery will ex- 
ercise a national influence on living standards. Individual 
efficiency will be increased, health improved and life pro- 
longed. Air-conditioning in the tropics will doubtless cause 
a redistribution of production tending to establish many 
manufacturing processes at the sources of raw materials. 
Basing our predictions entirely on existing trends and de- 
velopments, it is safe to say that we will soon have hospitals 
that are cool and comfortable in summer; subway trains 
minus the present stifling heat and polluted air; steamships 
operating in tropical waters with cool staterooms; railroad 
cars, each manufacturing its own weather as it runs; and 
legislative halls where our lawmakers will be able to carry 
on their labors in an atmosphere that fosters efficiency. 
Weather control in the field of manufacture has a tre- 
mendous future and is sure to take its place as one of the 
great businesses of our country. More than 200 industries 
already air-conditioning to produce their 
The extension of this principle to hundreds of other 
manufacturing will 
lower costs and reduced prices. 


depend upon 
goods. 
processes result in better products, 
Manufactured weather ap- 
plied to office buildings will give us immovable windows, 
thereby shutting out dust, dirt and street noises. The 
lower floors of these buildings will become as valuable as 
the upper stories.” 


If the automobile industry goes ahead a little more slowly, 
we may be sure that aeronautics and other infant develop- 
ments will more than make up for this slackening of mo- 
mentum. We must have hundreds of new airports, many of 
which will cost at least a million dollars. Most of the present 
fields could easily take care of 20 times the volume of traffic 
that now goes in and out of them. It is interesting to know 
that airports are under discussion in 375 cities today. 


The foregoing represents merely the briefest kind of 
mention of facts that bear directly upon the course of trade 
in the United States in the years immediately ahead. The 
upturn in business may not be nearly as slow as a lot of 
fearsome souls are inclined to believe, and a lack of prep- 
aration may be fatal. 
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The Harris ‘Red Head” 
meets every demand of 
Convenience, Economy, 
Safety and Portability. 
About 100 cu. ft. 


pure gas. 


of 

















It sells for the amazingly 
low price of $50. 
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Suppose the VOLUME of business does fall off? 
PROFITS can be kept up by finding ways to reduce 
operating costs. Investigate the Harris Red Head 
Acetylene Generator. It brings the cost of acetylene 
gas down to about a cent a foot. 





This new generator has taken the country by storm, 
because 





1. It saves real money in welding and cutting. 

2. Its cost is trifling compared to its value. 

3. Makes about 100 cu. ft. per charge. 

4. It HAS EVERYTHING you want in a first 


class generator. 











5. Approved by Underwriters. 


Write for literature, or ask for a demonstration. 


HARRIS CALORIFIC COMPANY 
Cleveland, Ohio 
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Changing the Industrial Picture 

URING the past month, two inquiries were received 
D from men in different localities who indicate that 
they are in need of much information because of impor- 
tant changes in local conditions. In both cases, the local 
changes are due to the laying of a transcontinental pipe 
line for carrying natural gas and making it available to 
new communities along the line. This new gas line, it is 
stated, promises to revolutionize the industrial picture in 
some communities. Old industries are benefited and are 
able to increase their operations with a decrease in cost, 
and new industries are being attracted which in turn prom- 
ises to increase local populations to the extent of neces- 
sitating a considerable amount of new home building. The 
welding contractor thus receives a new volume of business 
and a new type of business. The manufacturer of welding 
equipment and the welding supply dealer find their markets 
increased. This all goes back to research work done a few 
years ago in the field of pipe welding and pipe-line welding. 
It is a splendid example of how far reaching can be the 
effect of a single new development in welding practice. 


Oxygen and Acetylene Production in 1929 


y N November 6th the Bureau of the Census issued a 

bulletin on the production of compressed and liquefied 
gases, which showed increases in the production of oxygen 
and acetylene since 1927 as follows: The production of 
oxygen in 1927 was 2,359,896,000 cu. ft., valued at $23,986,- 
S81; the production of oxygen in 1929 was 3,044,317,000 
u. ft., valued at $23,231,701. The production of acetylene 
in 1927 was 682,481,000 cu. ft., valued at $16,196,388; the 
production of acetylene in 1929 was 989,228,000 cu. ft., valued 
at $16,282,395. The gas welding and cutting industry will 
welcome this evidence of steady growth in the demand for 
these two gases. 


Steel-Building Progress in Germany 
‘YERMANY is developing a distinctly new architecture, 
based upon steel construction, according to Otto Von 
Halem, of Dusseldorf, Germany, who addressed the eighth 
annual convention of the American Institute of Steel Con- 
struction. He related that the first buildings with steel 
framework were erected in the beginning of the 19th cen- 
tury and showed all the typical features of the wooden- 
frame house. Such buildings were for a long time confined 
purely to industrial buildings, shops, warehouses, and the 
like. There has been a gradual development toward new de- 
signs and this has been paralleled by the development of new 
steel building materials. These changes in materials apply 
to both the composition and the shape of the steel members 
now used, and welding has played an important part. By 
making special sections for steel windows, door frames, 
doors, partitions, store and shop equipment, show windows, 
ete., with seamless and welded tubes for different require- 
ents, the list of building materials has multiplied. A special 
kind of light section is made of cold-drawn strip steel and is 
being used in one, two, and three story buildings and for the 
upper stories of higher buildings. Two of these strip steel 
sections welded together form a light joist for floors in 
buildings carrying light loads. Welding, in place of rivet- 
ing or bolting, has more recently been introduced. A num- 
ver of structures have already been welded and further 
‘mprovements are expected. Herr Von Halem states that 
the leaders of the steel industry in Germany do not feel 
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that it is enough merely to erect a good steel frame, or 
even an excellent steel frame. They believe that a house 
is a unit whose component parts cannot be treated sep- 
arately, and only by proper correlation of all component 
parts can perfection of the whole be attained, and that this 
necessitates the consideration of house building from a 
broad point of view. As an example of the success obtained 
in cost reduction, there is cited a recently completed steel- 
frame apartment house in Berlin showing a saving of 11, 
and another near Hanover showing a saving of 16%, as 
against brick houses of the same size. Present applications 
of steel in the building industry include industrial buildings, 
offices, dwellings, churches, and schools. It is interesting 
to note also that the architecture of steel structures in 
Germany is slowly freeing itself from conventional forms 
and is striving to attain shapes which conform with the 
possibilities of steel construction and with hygienic require- 
ments. 


Georges Claude Draws Power from Tropical Seas 
HE December issue of Mechanical Engineering contains 
George Claude’s own story of his pioneer work in utiliz- 

ing the difference between temperatures of ocean water at 
the surface and at lower depths as a source of power. The 
experimental plant described in the article required the sub- 
merging of a line of 6-ft. pipe a mile and a quarter in length. 
George Claude is a scientist and inventor who has con- 
tributed much to the welding industry. He devoted many 
years to research and invention leading to the development 
of the liquefaction of air and oxygen and the process for 
dissolving acetylene in acetone and storing it under pressure. 
The processes whose progress was made possible by his in- 
ventive genius were evidently brought into use in his new 
field of experimentation, for he speaks of using tubes made 
of welded Armco sheets. The result of the experiments 
carried on this year have proved that it is possible to obtain 
power in this manner, and this eminent inventor has con- 
fidence that the future will see greater developments along 
these lines. 


Meeting the Demand for Beauty in Bridges 
HILE admitting that the public conception of ordi- 


on 
W nary highway bridges of simple span is not favorable 
to steel, it is still possible to design steel structures of such 
outstanding beauty that they will be beyond competition of 
other materials, is the opinion expressed by P. H. Wood, 
Vice-President of the Converse Bridge and Steel Co., Chat- 
tanooga, Tenn., in a recent talk before The American In- 
stitute of Steel Construction. “If we are to build bridges 
of outstanding beauty,” said Mr. Wood, “why not adopt 
a tubular section for an arch rib or a tube chord section, or 
for that matter web members also. It may be that curved 
tubular sections can be most economically fabricated by 
welding. Welding is rapidly being accepted as a satisfac- 
tory method of joining steel members. Rivet heads and 
gussets are not pleasing to the eye.’ A welded joint can be 
made much neater and curved members can be fabricated 
much more easily by welding. At least it is worth a trial. 
Furthermore, some form of welded steel deck floor might 
be adopted with a great saving in dead weight.” In urging 
members of the Institute to be open-minded in their ap- 
proach to the problem of designing bridges in the future, a 
definite plea was made to give consideration to the use of 
welding or any other modern methods necessary to accom- 
plish the desired purpose. 
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Practice in Welding Turns to Research’ 


Students and Faculty at Oregon State College Conduct Original 
Investigations Into Problems Relating to Applications of Welding 


By James R. Griffith? 


NSTITUTIONS such as Oregon State College have many 
| problems of education outside of regular class-room work. 
Welding, as now practiced, is relatively new. In order to 
assist in the education of the public, a second welding con- 
ference was promoted at the college in February, 1930. 
George B. Cox, professor of industrial arts, was in charge. 
His untiring spirit and encouragement contributed to a large 
degree to the success of our experimental work in welding. 


Many Questions Still to Be Answered 

I was asked to prepare a paper raising some of the perti- 
nent questions in the application of welding to the struc- 
tural-engineering field. 
many questions for which no answer could be found. 


While preparing the paper, I raised 
So it 
was decided to try to answer some of the questions by what 


limited research we could do with the funds available. Little 
was it realized what we were getting into. The questions 
are still coming up at an alarmingly rapid rate. Each 


answer seems to originate many questions. 

It fell to my lot to design the test specimens and put the 
wheels in motion. Commercial organizations cooperated in 
the preparation of many of the test specimens. The 
were prepared in the school forge shop. 


rest 


The college forge shop is very well equipped to do gas 
welding and has been giving instructional work in it for two 
years. Ten welding stations are supplied by a standard 300- 
lb. acetylene generator. William H. Horning, instructor in 
forging, is in charge of this work and is doing some remark- 
able ornamental welding. He is not only a master of the 
art himself, but is able to teach Each student 
chooses a project, usually some ornamental work which he 
can take home and use. He is charged only for the actual 
materials used. As a consequence, little structural welding 
is being taught. 


others. 


Last year, one of my senior students found a new applica- 
tion for welding wire. He fabricated a model of a mill-bent 
from welding wire and used it to analyze the reactions from 
wind loads. His paper on the subject won a prize offered 
by the Portland Section of the American Society of Civil 
Engineers. 

When the various structural test specimens were fabri- 
cated, they were sent to the college material-testing labora- 
tory. J. C. Othus, assistant professor of mechanics and 
materials, was in charge of this phase of the work. Pro- 
fessor Othus, assisted by Clarence Robinson, senior in the 
school of civil engineering, did all the actual testing. 

A few days before the opening of the welding conference, 
I became interested in the subject of non-destructive tests of 
welds. One of my senior students, John Reiff, was put to 
work on the problem. This fall the experiments are being 
continued by R. G. Robey, senior in civil engineering, and 
J. R. Batcheller, senior in electrical engineering. A. L. 
Albert, assistant professor of electrical engineering, has 
given us much help and advice. 

Few of the ideas originated in the mind of any one indi- 
vidual. Most of the ideas were collective, as was all the 
Work. Only by the whole hearted cooperation of all could 


“Read before the 31st annual convention, International 
lation, Chicago, Ill, November 12-14, 1930. 
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we have accomplished a thing. This is the more remarkable 
when I tell you that this type of work must be done outside 
of class-room time. We all carry schedules which are in- 
tended to keep us busy. 


Effect of Operator's Skill on Welds 


The first question to be raised was: How much does the 
strength of a gas weld depend upon the skill and experience 
Plenty of amateur welders were available 
among Mr. Horning’s students. They prepared test speci- 
mens. Several commercial organizations prepared similar 
specimens to be used for comparison. 


of the operator? 


These specimens, consisting of welded plates, were sawed 
into 1-in. strips for convenience in testing. The actual area 
in each piece was measured, and then broken in tension. The 
results are given in Table 1. We were more than gratified 


Table 1. Comparative Efficiencies of Amateur and Professional 
as Welds. 
Specimen No. 1 2 3 4 5 6 7 8 9 Eff. 
Professional 100 100 100 98.5 98.5 100 99.5 % 
Amateur 100 90 100 99 99 99.8 90.7 100 96 97.1% 


Ultimate load to break specimen 
I fficiency - _—- A 
Computed strength of member 





by the results. Structural engineers have come to look with 
confidence upon riveted connections. If amateurs, picked at 
random, can make such a showing, why worry about the 
reliability of a welded joint? Rolled structural shapes vary 
more than this. Few stress computations are as accurate. 

Another question then came up. 
efficiency, curve of a beginning welder? If, for instance, an 
individual without previous experience or knowledge was 
told how to make a gas weld, and then permitted to make 
one, what would be the efficiency of the joint? Then at 
hourly intervals, representing increased decrees of experi- 
ence, if samples were made and tested, what improvement 
would be shown? How fast will his efficiency curve climb? 
How many hours before he can attain 100% efficiency, 
or make a weld as strong as the member? Beyond that point, 
little is to be gained except speed. Here lie interesting possi- 
bilities I know. But so far we have had neither the time nor 
finances to do it. 


What is the learning, or 


The next question to arise was: How do welded struc- 
with I had been giving 
some thought to standard methods of riveting connections, 
and could think of many points for comparison with welded 


connections. 


tural connections compare riveted? 


When connecting a single leg of an angle to a gusset plate 
with rivets, flexural stresses are set up upon application of 
a load. The flexural stresses are due to the eccentricity of 
the connection. I can best demonstrate the effect of an 
eccentric load by the use of a steel band, or spline. The 
spline was connected at each end to wooden blocks. Pins 
were inserted off center from the spline by a distance v. 
Now, if a pull is exerted by way of the pins, a bending 
moment is induced, by the eccentricity e and the load, equiv- 
alent in magnitude to M =P e. The bending moment sets 
up flexural stresses of tension and compression, indicated by 
the bent spline. It will be noted that the central portion 
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of the spline seeks to attain the line of the pull. Nature tries 
to remove the eccentricity. 


Study of Eccentricity of Angle Connections 

When the leg of an angle is riveted to a gusset plate, the 
connection does not coincide with the center of gravity of 
the angle. The connection is eccentric. As a load is applied, 
flexural stresses are set up in both legs. Some authorities 
have recognized this fact and reduced the allowable load. 
But just how serious is it? I am afraid most designers have 
made just a guess. Some authorities consider the use of a 
lug angle as removing this objectionable eccentricity. Others 
claim it is of no value. 

If this condition exists in riveted connections, is it to be 
found in welded connections? Theoretically, the eccentricity 
could be avoided in one leg by the proper distribution of the 
weld, but does it actually do this? Would the use of a lug 
angle remove the eccentricity in the outstanding leg? I could 
find no answers. Previous tests had been on short-length 
members. Experimenters had been more interested in the 
strength of the weld than the stresses set up in the member 
itself. 

In order to allow for the longest possible length of angle 
which the testing machine would take, we were practically 
limited to the use of a 2'2x2'%x%-in. angle. The connection 
was made at each end by means of two bars so as to elimi- 
nate all possibility of torsional stresses from the testing 
machine. 

It might be well to mention how the unit stress was deter- 
mined at the various locations. As a load is applied to a 
steel member, up to a certain point called the yield point, 
unit deformation is proportional to unit stress. The ratio 
of stress to deformation, called the modulus of elasticity, can 
be accurately determined. If this ratio is known, and the 
unit deformation (stretch) is determined, the unit stress 
can be computed. The Berry strain gage was used to deter 
mine the unit deformation. 

So-called gage stations had been laid out along the angle 
before it was put into the testing machine. The system of 
designation and location of the various gage stations is 
shown. 

Readings were taken over the entire angle and connec- 
tions. As was expected, the intensity of stress increased 
from the connection to station line L, half way between con- 
nections. Critical values along station line L are given in 
Table 2. Station 1 was close to the edge of the connected 


Table 2. Unit Stresses in Section Midway Between Connections. 


Without Lug Angle With Lug Angle 


Station No. 1 4 t 1 1 6 

Load, Lb Unit tensile stress in thousand lb. per sq. in. 

Riveted 

20,750 $3.9 30.5 20.0* $3.7 35.0 16.9* 

25.300 Yrs 36.7 24.0" YP. Yr 18.8* 

Welded 

0,750 20.4 bis 36.1° 

25.300 23.7 YP4 22.5°* 

$1,200 23.4 Yr 32.4° 23.7 YP- 17.9 
YP+ indicates stress above yield point. *Compressive stress 

Total load (18,000 Ib. per sq. in. on net section) 25,300 Ib 

Total load, reduced for eccentricity (82' of 25,300) 20,750 Ib 

Potal load (18,000 Ib. per sq. in. on gross section) 31,200 Ib. 


leg. Station 4 was close to the V of the angle. Station 6 
was close to the edge of the outstanding leg. 

In making a comparison, please remember that the various 
loads applied were determined by customary methods of 
computation. In each case, the intention was to have the 
unit stress not exceed 18,000 lb. per sq. in. 

I regret that the tests are not as complete as I would pre- 
fer. Perhaps in the future we may find financial means by 
which to carry the research to more complete results. How- 
ever, for the tests made, the results were surprising to all 


of us. 
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When the yield point was exceeded, the strain-gag, 
ing did not give the actual stress. 


Decembe: 


is tabulated. So I have tried to show by means of 
how seriously the yield point was exceeded by plotting 
curves along station line L. Assuming straight-line 
tion, lines were drawn through the plotted points, 
some idea of the stress beyond the yield point. 
speaking, these curves more nearly represent the det 
tion. Beyond the yield point, unit stress is not proport 
to unit deformation, so the actual stress is somewhat 


the limit shown in the cross-hatched portion. 


at least permit of comparison between joints. 


The results would seem to indicate that, for the work 


The 


At these points, no 


S ‘ 


load, the stress distribution of the welded joint is little, 


all, better than for the riveted joint. Of course it m 
remembered that the unit stress at the minimum section 
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the riveted connection has not been shown—and this 


is the weak point. 


Better Method of Weld Distribution Needed 


The welded connection seems to indicate more eccent 


in the plane of the connected leg than does the riveted 
ber. I question the correctness of the present method 


é 


figuring the weld distribution for the angle connectior 
am not so sure it cannot be improved. But this 
research, and so far we have not had the funds wit! 


to try it. 


When tested to final destruction, the gas-welded spe« 
that 


as was to be expected, made a much better showing 


riveted ones. 


The strength of any weld depends largely upon 


and care of the operator. 
ardized. But if the right heat is not applied, tne 
materials are of little use. 


structures, the operators were required to pass 
examinations on their ability to make satisfactory 
Any operator who could pass the first test could sure!) 
any others. And he would be foolish not to put 


efforts into the test weld. 


ators alone. It is more a criticism of human nature. 


been on too many construction jobs not to realize 


best workman is careless at times. How are these 


welds to be located? 


In the January, 


tor’s stethoscope. 


1930, issue of Owy-Acetylene 


I obtained a stethoscope and 


de} 


+ 
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Material may be carefully 


i 


be 


I note that in some recent \ 


pe 


ry) 
But what will he do on the 
structure? Understand, this is no criticism of welding 
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article described how welds might be tested by using 
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make myself obnoxious to the other occupants of the build- 
ing with my tapping. I then conceived the idea of demon- 
strating the method to the welding conference. To let each 
member listen with the stethescope was out of the question. 
So, with the help of the electrical engineering department, 
we set up an amplifier and loud speaker. The sounds were 
mavnified so all the audience could hear it. At the present 
writing, we are still tapping—but with an amplification that 
sometimes resembles the din of a boiler shop. But one ques- 
tion leads to another. We are still searching, and expect to 
continue for some time if we are not thrown out for dis- 
turbing the peace. 


COMPRESSIVE TESTS OF COLUMN BASES 

The results of tests on bases formed of welded or riveted 
ylates and angles at the bottom of H-sections, are given in 
research paper No. 218, of the Bureau of Standards, entitled 
“Compressive Tests of Bases for Subway Columns,” which 
may be obtained from the Superintendent of Documents, 
Washington, D. C., at ten cents a copy. 

Three of the bases put under test were welded and six 
were riveted. The H-sections used in all the tests were 6-in., 
50-lb. rolled sections, 2 ft. long. 

Each of the welded bases consisted of two *4-in. stiffener 
plates of triangular shape, 1 ft. high and 6 in. wide at the 
base, with the vertical side welded to the flange of the H- 
column, and the entire assembly welded to a ‘2-in. base plate 
extending under the column and angle plates. Half-inch 
welds were laid on both sides of each triangular- 
shaped plate and along the outside bottom edges of the 
column flanges. 

Three of the riveted bases consisted each of six angles and 
two plates, the base angles (6x6x,‘; in.) being assembled to 
the flanges of the H-section, plates mounted against the 
column flanges above the angles, and two vertical stiffener 
angles (6x4x% in. by 115g in. long) used on each side, with 
the entire assembly riveted to the flanges of the H-section. 
Three other riveted bases were tested, these being of like con- 
struction except with the addition of ‘2-in. base plates. The 
6-in. legs of the inside angles acted as stiffener plates, much 
the same as the angle plates used in the welded construction. 

The specimens were loaded with the base on a span of 12 
in. Strain-gage readings were taken to study the stress 
distribution. 


iillet 


Failure in the welded specimens was produced at an aver- 
age total load corresponding to a stress of 44,200 Ib. per 
~q. In. in the H-section; while for the riveted specimens 
vith base plate, this figure was 46,600 lb. per sq. in. The 
computed average maximum stress for the riveted specimens 
without base plate was only 28,600 lb. per sq. in. The aver- 
age stress at the “yield point” of the welded specimens was 
almost 30,000 Ib. per sq. in., and that in the case of the 
riveted specimens with base plate was practically the same 
figure. The “yield point” was obtained by observing either 
the load at which the beam of the testing machine “dropped” 
or the load which remained constant as the specimen short- 
ened, 

The first indication of failure in the welded specimens was 
buckling of the stiffener plates. The H-section deformed as 
the load increased. In only one of the specimens was a crack 
in the weld detected, and this was so small that it could 
have no effect on the results of the test of that specimen. 

All the riveted specimens without base plates failed by 
shearing the eight rivets on one side. There was no notice- 
able deformation of the H-section nor of the pieces forming 
the base. In the case of the riveted specimens with base 
plates, the failure was similar to that of the welded speci- 
mens; the outstanding legs of the stiffener angles buckled, 
several rivets sheared, and the H-section deformed. — 

As there was considerable deformation of the H-sections 
for the base-plate specimens, welded or riveted, and com- 
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paratively little deformation of the base, it is probable that 
the maximum load was determined by the strength of the H- 
section. 

As the H-sections were only 2 ft. long, their compressive 
strength is considerably greater than actual columns of 
greater length and of the same section. Also, the bases 
were supported on blocks spaced 12 in. center to center, and 
hence were tested under more severe conditions than where 
they rest on flat surfaces, such as occurs in practice. It is 
safe to conclude, therefore, that the. bases provided with 
base plates, either riveted or welded, are amply strong. 


WASHINGTON STATE COLLEGE ISSUES 
REPORT OF WELD TESTS 


“A Study of Welded Metals Under Fatigue Tests,” by 
G. E. Thornton, is the subject of a report recently published 
as Engineering Bulletin No. 34 by the State College of 
Washington, located at Pullman,.Wash. The object of the 
tests described was to compare the different types of welds 
in which a failure of the specimen occurs when subjected 
to a continuous series of stress reversals. The tests were 
undertaken by the Engineering Experiment Station of the 
State College of Washington in cooperation with the Me- 
chanical Engineering Department of the same _ institution 
and with the American Welding Society. The field covered 
in this work consists of tests of oxy-acetylene welds, re- 
sistance welds, and flash welds, and some work on atomic- 
hydrogen metallic-are welds. The publication mentioned 
above is the first progress report made on this series of 
tests. It indicates that welded specimens from _fire-box 
steel do not equal the endurance limit of that material un- 
welded. It is stated in the report that the reasons are: 
First, non-homogenous structure due to oxide spots and pits 
caused from gas inclusions; second, difference in grain struc- 
ture between the metal in the weld and the metal in the 
original bar; and third, the difference in hardness between 
the metal in the weld and the metal in the original bar. It 
is stated that the study will be continued with tests on the 
different types of shielded metallic-are welds and on speci- 
mens of all types of welds which have been uniformly heat 
treated. 


BOOK REVIEW 


STANDARD MANUAL ON PIPE WELDING.—This 
new manual which has been prepared and published by the 
Heating & Piping Contractors’ National Association, New 
York City, has been prepared for the benefit of architects, 
engineers, heating contractors, steam fitters, helpers and 
apprentices. It is very complete in its detailed informa- 
tion covering the fundamentals of the oxy-acetylene welding 
process and the engineering data which would govern the use 
of the process in piping installations. One section is de- 
voted to a complete treatment of the apparatus, equipment, 
materials, and supplies used in pipe welding. This is fol- 
lowed by a section devoted to the mechanics of welding, 
starting with the assembly of the apparatus and finishing 
with testing of the workmanship of the individual operator. 
The fourth part is devoted to material and data on welding 
construction. This includes design and layout information, 
management problems, and operating problems. An ap- 
pendix includes specifications, engineering data, precaution- 
and safe practices, a glossary of imnortant terms, and a 
working outline for welding instructors. It is obvious that 
some of the best engineering and mechanical ability and 
talent in both the heating and welding industries have been 
drawn upon in the preparation of this manual and that noth- 
ing has been spared to make it a thoroughly complete and 
authoritative work. It has 280 pages, is substantially bound 
in flexible fabrikoid, and wil! be sold by the Association at 
$5.00 per copy. 








32 THE WELDING ENGINEER 


THE LARGEST TORCH IN THE WORLD 
By Stuart Plumley 


Chief Engineer, Smith Welding Equipment Corp., Minneapolis, Minn 

A very interesting experiment was recently accomplished 
at the plant of the Smith Welding Equipment Corp., located 
in Minneapolis, Minn., involving the production of an un- 
usually large oxy-acetylene flame. 

Elmer Smith, president of the company, has had under 
consideration for quite some time the use of a large oxy- 
acetylene flame in connection with the breaking up of con- 
crete in the wrecking of buildings. It was his desire to 
learn how large a single oxy-acetylene flame could be pro- 
duced, and whether or not the oxy-acetylene equipment nor- 
mally available would be of sufficient size to supply such a 
flame and maintain it 
working conditions. 


for definite periods of time under 
Therefore, an unusually large oxy-acetylene torch was 
designed and constructed, which is believed to be the largest 
torch in the world. This torch was designed using the same 
proportions and principles which are common in the design 
of smaller torches, and great care was taken in both the 














6'.-Ft. Torch Built for Experimental Purposes. 


engineering and experimental departments of the Smith 
Welding Equipment Corp. to make the torch conform in 
every respect to the standards of modern torch practice. 

The 
The weight is 


Some of the details of the torch are interesting. 
over-all length, including the tip, is 6%. ft. 
35 lb. The length of the luminous cone of flame is 3 in., 
and the length of the envelope of the flame is 3 ft. The 
gas consumption of the torch is about 600 cu. ft. of oxygen 


and 600 cu. ft. of acetylene per hour. The torch was 
operated from an oxygen manifold of four 220 cu. ft. 


cylinders of oxygen, and from a 300-lb. Smith acetylene 
generator. 

In the illustration, the generator is shown at the extreme 
left and next to it the four oxygen cylinders connected to a 
manifold. Separate lines of pipe were run to the extreme 
right of the photograph, where the lines terminated in two 
globe valves and two ‘'2-in. check valves; the hose connec- 
tions and the hose were attached at this point. Hose of 
1,-in. size was used, and the hose connections were con- 
structed in accordance with the new large-hose-connection 
standards of the International Acetylene Association. 

The torch having served its experimental purpose is now 
on exhibit at the general office of the Smith Welding Equip- 
ment Corp. in Minneapolis. 
it will remain the 
constructed. 


It is believed that for many 


years largest torch which was ever 
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ANNUAL REPORT OF PROGRESS IN FIFE 
OF GAS WELDING AND CUTTING 

The use of oxygen and acetylene in the welding a; 
ting of metals is holding its own in the many ind 
utilizing these processes, and in certain industries 
been extended to new applications which indicate a eo; 
ally increasing use of these gases. This is the them: 
anuual report of the Oxy-Acetylene Committee of the 
national Acetylene Association, presented before thé 
meeting of the association, held in Chicago on Noy 
12th to 14th. As in previous years, this report is pi 
booklet form for distribution to those interested in th 
ot the welding and cutting processes. 


D 


The booklet contains 73 pages and covers such indu 
as aircraft, automobile, boiler-making, chemical, ref) 
tion, railway, foundries, welding shops, lumber, oil, pow: 
production, and others. Some industries using the oxy-acet 
lene torch are omitted from discussion only becaus: 
status of welding in these cases has offered nothing i) 
way of “news” during the year just past. 

The first sections in this report deal with the prog 
made in design and care of equipment, growth of market 
new developments and uses of accessories, research, trair 
and testing of welders, and procedure control. Other to; 
given consideration are the advances made in the uss 
bronze for welding and the welding of strengthened copp 
alloys, the increasing applications of “hard 
“hard setting,” heat treatment, mechanical welding, 
process known as metal spraying, which holds interestii 
possibilities as an important market for the consumption « 
compressed fuel gases, machine cutting, the outlook in pipe 
line welding, application of welding and cutting gase: 
structural steel, and the status of welding applied to unt 
pressure vessels. 


facing” ar 


Practically every user of the welding and cutting 
esses will find much in this booklet of value to him, 
there will be suggested to him new ways in which the 
acetylene flame can cut corners in production and mai! 
nance work and reduce costs. 

Copies of this booklet may be obtained from the 
quarters of the International Acetylene Association, 30 | 
42nd St., New York, N. Y. 


PROPOSED CODE REVISIONS RELATE TO 
WELDING OF UNFIRED PRESSURE TANKS 
In a recent revision of Par. U-23 of the A. S. M. E. | 
for Unfired Vessels, which is 

following statement is made: 


Pressure now effective, 


“All joints in vessels covered by this Code and 0! 
dimensions may be fusion welded provided that in addil 
to meeting the requirements for material and design, 
will conform to specifications now being preparea fi 
clusion in this Code, based on those which have bee! 
lished under the heading, Proposed Specifications for ! 
Welding of Drums or Sheils of Power Boilers.” 

In addition to the specifications referred to, certa 
visions are proposed to make the rules in Par. U-25 
widely applicable, and it is intended further to exte! 
of the which 
welded without being stress relieved. 


scope rules covering vessels may be 

The committee is considering amplifying the Code 
make it apply to vessels operated at temperatures 
600 deg. F., and the of the 
stresses for higher temperatures. The committee is als 
sidering the classification of pressure vessels; and s! 
classification be adopted, these specifications are pr 
intended to cover the class of vessels demanding the |! 
type of construction. 


inclusion allowable wi 





Welded Furnaces Meet All Requirements 


The Enameling of Parts for “Hotpoint” Appliances Involves 


Welded Equipment From the Start of the Process to Its Finish 


"TELDED joints were employed in the structural mem- 
\ bers and the conveyor system in the first U-type con- 
tinuous vitreous-enameling furnace ever constructed to run 
up-hill. The use of are welding not only resulted in a con- 
siderable saving in cost, but the welded joints have with- 
stood the rigors of furnace operation so successfully that a 
second furnace of quite similar design has been erected, in 
which welding is used almost exclusively in the joint design. 
Both of these furnaces are in the plant of the Edison Gen- 
eral Electric Appliance Co., manufacturers of ‘‘Hotpoint”’ 
electric appliances, at 5600 Taylor St., Chicago, Ill. 

The original furnace, views of which are shown in Figs. 1 
to 6, was erected completely in position out in the open, 
and then an extension of the factory was built over it. The 
new furnace, however, was built under the factory roof. 

Both furnaces are of the inclined type, with the burning 
chamber at the upper end. The heated gases, because of 
their buoyancy, are trapped at the upper end, resulting 
in very little heat loss at the open ends of the furnaces. 
Each of the approaches is about 40 ft. long, and the furnace 
floor rises 6 ft. 8 in. in this distance. The over-all length 
of the furnace is about 60 ft. The burning chamber is 
heated by electricity and forms the curved part of the U. 

The enameled material is conveyed on all-welded ni- 
chrome racks suspended from a continuous chain which is 
equipped with trolleys running on top of the lower flange 
of an overhead I-beam. Insulation protects all steelwork 
from the intense heat of the furnace; but the welded ni- 
chrome racks are fully exposed to the burning-chamber 
temperature of 1,500 to 1,600 deg. F., then cooled to almost 
room temperature, and again subjected to the furnace tem- 
perature, and so on, a temperature cycle being completed 
each time the rack makes the circuit of the conveyor. Each 
furnace has its own conveyor. 


Design of Conveyor System 


Outside the furnaces, the conveyors are suspended by 
angle sections hung from the factory ceiling, with channel 
cross pieces welded on. The conveyor track consists of 
I-beams cut to length and bent to shape and butt welded, 
on the lower flange of which ride the trolleys of the carrier 
connected to a continuous web chain. Each rack is carried 
on a rod suspended from the conveyor chain. 

All steel in the furnace itself is protected from the heat 
by means of insulation. The conveyor chain travels above 
the insulated ceiling of the furnace, as Fig. 6 shows. In this 
view the insulation had not yet been applied to the ceiling. 
The suspension rods for the racks move between two strips 
of rolled steel which are suspended from the furnace cross 
beams by means of short lengths of steel welded to the cross 
beams and to the protective strips. 

In the new furnace, the chain carries below it a series of 
small plates of heat-resisting material, each plate over- 
lapping one adjacent to it. These plates, which are shown 
clearly in Fig. 7, slide over the slot in the furnace ceiling 
along which the rack rods pass, thus completely protecting 
the trolleys, chain, and I-beam track from the radiant heat 
of the furnace, and preventing dirt and grease from drop- 
ping from the conveyor chain and track onto the enameled 
Parts on the racks. 


At the entrance and exit of the furnace, the ceiling is 





considerably lower than the furnace chain and track, as 
can be seen in Fig. 4. Hence, the slot in the ceiling for the 
passage of the rack arms is extended upward to cover the 
carrier by using sides of sheet metal welded to the flanges 
of a channel section which in turn is welded to the cross 
beams of the furnace directly over the I-beam track. In 
the extension to the new furnace, shown in Fig. 10, cast shoes 
of special section are bolted to each side of the long, narrow 
compartment inclosing the conveyor chain and track, and 
the plates on the chain slide on these shoes. 

The conveyor trolleys are equipped with ball bearings. 
Although the trolley track is only 2 ft. 6 in. above the roof 
of the burning chamber, the long, narrow compartment 
containing the trolleys, track, and chain is so effectively 
protected from the furnace heat that no trouble whatever 
has been caused by overheating. 


Welded Construction of Furnaces 


The furnaces are supported by welded 8-in. I-beams at 
the rear, these being reduced to 6-in. size at the front of 
the furnaces. These are used as uprights and cross beams. 
The over-all height of each furnace at the rear is 16 ft. 
The electric control panels, shown in Fig. 3, are located on 
the factory floor, under each burning chamber; thus the 
leads to the heating elements are very short. 


Calcite rods suspended from the cross beams hold the roof 
tile in place. In the original furnace, a. middle wall sepa- 
rates the two legs of the furnace. Archways in this wall 
act as baffles and tend to keep a gradual temperature 
gradient between the open end of the furnace and the 
burning chamber; this wall also supports the middle section 
of the roof. The inclined floor is constructed of refractory 
brick laid as a series of steps. 

The new furnace, on the other hand, has the floor sloped, 
instead of being constructed in steps, and the middle wall 
is done away with, the baffle effect of the arches being 
accomplished by means of a series of vertical plates made 
of a heat-resisting alloy, which extend across the space be- 
tween the two legs of the furnace. 

This new furnace also has an extension on the front, 
24 ft. long, for the purpose of checking heat losses through 
the open ends of the furnace, this extension being shown 
in Fig. 10. The floor of this extension consists of a base 
of concrete to which has been added some Ceilite, this 
being overlaid with steel plates with welded seams. 

The shell of the furnace extension is of 14-gage sheet 
metal inside and out, with insulation between the sheets. 
The sides of the furnace proper are of boiler plate, with 
insulation inside. All sheets and plates are welded. 


Other Welded Equipment 


Besides these two burning furnaces, all other equipment 
used in the enameling operations show a great degree of 
welded construction. These include the pickling tanks, dry- 
ing ovens and their conveyors, spray chambers, and inspec- 
tion conveyor. 

Of the six pickling tanks, shown in Fig. 8, the acid bath 
is of brick construction, and the other five are of boiler 
plate with angle-iron frames, all welded. 

The two drying chambers are located above the factory 
floor, and each has its own conveyor. The supports for 
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Views of Original Furnace During and After Construction 
Fig. 1. The Furnace First Was Completely Erected and Then the Fig. 4. The Welded Uprights and Cross Beams Are Spaced A 
Building Extended Over It the Entire Length of the Furnace. 
Fig. 2. The Conveyor and Racks Are All-Welded and Are Sup- Fig. 5. View of Half of the Burning Chamber, Looking T 
ported From a Welded Overhead Frame. The Furnace Is in the Rear. the Return Bend. The Roof Insulation Has Not Yet Been App! 
Fig. 3 Electric Control Panels Under Rear of Furnace. The Fig. 6. Locking Toward the Open End From the Burning ‘ 
Frame of the Wire Guard Is Welded, as Are Also the Overhead ber. The Archways in the Middle Wall Connect with Both lL 
Beams the Furnace. 
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Fig. 7. Conveyer for Burning Furnace. In the Rear Is an AIll- 
Welded Spraying Chamber, with Exhaust Ducts Underneath. 

Fig. 8. Pickling Tanks Constructed of Welded Mild-Steel Sheets 
and Angles, Except One Built of Brick. 

Fig. 9. View of Part of Welded Drying Oven, Showing Walkway. 

Fig. 10. The New Furnace Is of Similar Design to the Old, But 
Has a 24-Ft. Extension on the Front. 


these chambers are of welded angles and I-beams, and the 
oven part is of sheet metal welded to angles and channels, 
which also are welded and covered with insulating material. 
The walkway running the leneth of one side of each cham- 
ber, shown in Fig. 9, consists of diamond steel plate tack 
welded to a frame which in turn is welded to the chamber 
supports. 

The conveyor of each drying chamber has an I-be;m 
track with angles welded to it for support from the ceiling. 
Each of these two conveyors leads to a separate spraying 
chamber, the spray bath and exhaust ducts of which are 
built of sheet metal with welded seams. The inspection 
onveyor is of the apron type with a welded frame of 
channel iron. 


Progress of Material Through Enameling Department 


rhe part to be enameled is first subjected to the pickling 
bath, then dried, and then dipped to give it the ground coat. 
It is then hung onto a conveyor which carries it through 
one of the overhead drying chambers; then it is transferred 
by hand onto one of the U-type-furnace conveyors, and in 
S passage through the high-temperature furnace the 
ground coat is burnt onto the metal base. The next opera- 
lon is to remove the part from this conveyor after its 
passage through the furnace, and to transfer it to a spray- 
Ing conveyor. It is sprayed white in one of the spraying 
hambers, and the same conveyor then takes it into The 


ther overhead drying chamber, after which any loose 
enamel is brushed off. It again goes through the U-type 
irning furnace, and then the cycle of spraying, drying, 
nd brushing is gone through once more. Then the final 
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Fig. 11. On the Right Is a Spraying Chamber, Alongside of Which 
Are Stacks of Enameled Legs for Electric Ranges. In the Rear Is a 
Cenveyor for One of the Burning Furnaces, and in the Extreme Left 
Rear the Inspection Conveyor. An Arc-Welding Machine Is Also 
Shown. 

Fig. 12. One of Several Tynes of Oxy-Acetylene-Welded Nichrome 
— for Holding Material Being Conveyed Through the Burning 

urnace. 


inspection is given the part as it travels along on the in- 


spection conveyor. 


Where other colors are to be added, more operations are 
required than outlined above. 

The furnaces and all the other equipment described were 
designed and erected by the plant force, under the super- 
vision of E. M. Shaw, superintendent in charge of mainte- 
nance and construction work. Welded construction was 
found to be adaptable to all requirements, and at many 
points it simplified the design and made it more flexible. 
Moreover, the completed equipment represented a consider- 
able saving in cost over other methods of construction or 
contract cost. For most equipment, the cost of erection by 
the shop force, using welding, was not more than half the 
cost figures submitted by contractors. 

The complications of the carrier systems were easily 
mastered by welding. The overhead I-beam tracks for the 
conveyor rollers were readily cut to size, heated with the 
torch and bent to any angle desired, and then welded 
against the end of the adjacent section and to the overhead 
angle-iron supports. This construction also facilitates the 
making of changes in the conveyor route, and its advantage 
was particularly apparent when a change-over was made 
necessary by the construction of the new furnace. 

When the new furnace was built alongside its prototype, 
it was necessary to erect the new conveyor on that side of 
the old conveyor opposite from the new furnace. <A cross- 
over of the conveyors was out of the question, so at this 
place it was necessary to change the conveyor tracks so 
the new furnace used the old track and the old furnace the 


new track. The change-over was quickly accomplished by 
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breaking and reassembling the chain links at this point and 


cutting out the short sections of track involved and welding 


in new sections already cut and bent to the proper shape. 
Welded Racks Subjected to Severe Service 
Several different types of nichrome racks are used on 
these conveyors to accommodate the various kinds of parts 


to be enameled. These racks can quickly be removed and 


new ones hung into place whenever the production schedule 


requires a change from one type of enameled part to 


another. These racks, some of which are seen in Figs. 2, 4, 


7, and 10, must withstand the high heat of the burning 
furnaces; hence they are made of nichrome, a_nickel- 
chromium alloy with high heat-resisting properties, which 


is used extensively in the making of electric heating ele 
ment These racks are constructed of pieces of nichrome 
welded the torch, this 
being the only construction in which are welding is not em- 
ployed. 


wire together with oxy-acetylene 
A special nichrome welding rod is used, and ihe 
torch flame must be adjusted carefully to obtain satisfactory 
results. The rack shown in Fig. 12 is particularly interest- 
All these welded racks 
the continual alternate heating and cooling 
of the burning cycle with no ill effects whatever. 


ing as an example of welded design. 


have withstood 


Welded jigs are used in the manufacture of all these 
racks. Trucks and other equipment made in quantity for 
shop use are also assembled and welded in special jigs 


built by welding. The advantages of welding have been so 


thoroughly demonstrated in these furnaces and conveyors 
that much of the other equipment used in the ‘‘Hotpoint”’ 


plant has been constructed by welding. 


WHAT OCCURS WHEN STEEL IS 
DEFORMED 


The physical action that takes place within steel or other 
metal when it is deformed through loading is being inves- 
tigated by A. Nadai, of 
tories, who presented a paper on this subject before the 12th 


Heat 


the Westinghouse research labora- 


annual meeting of the American Society of Treating, 


recently held in Chicago, IIL. 
A number of cases of concentrated loads are being studied 


by means of two different methods. One method consists 
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of photo-elastic tests with a perfectly elastic and 


parent material, in which special attention is paid 


called isochromatic lines, which it is believed should 
exactly how stresses in a piece of steel are distrib 
The accompanying illustration shows  isochromati 


viewed through an instrument known as an “optical b 


by which the slightest deformation in a ductile 


meta 
be observed. 

The second 
steel 


method consists of deformation tests w 


itself, in which special attention is paid to th 
called slip lines which are visible in the deformed piec 
This study was undertaken with the view of determi: 


what actually takes place in the severely compressed 








“Isochromatic Lines’’ Observed Through the “Optical Bench.” They 
Show a Piece of Steel Under a Concentrated Load. 


while passing through the rolls in the mill, and gives pron 





of reducing the amount of power required and increa 
the quality of the finished product. 
“Because of the close connection between the isochro: 
tic and the slip lines,” said Dr. Nadai, in the paper refer: 
to, “it is now possible to make visible before the act 
rolling those weak surfaces in a severely compressed 
which the vield during 


during some other plastic deformation.” 


piece along steel will rolling 




















OIL-REFINERY RUNDOWN TANKS WITH WELDED SEAMS 


The application of welding in oil refineries has extended 


to the welding of the vertical seams in shallow rundown tanks. 
The 
designed and erected by the Chicago Bridge & Iron Works, 
Chicago, Il. 


illustration shows a group of such tanks, which were 


This company also uses a great deal of welding 
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in the fabrication of tank roofs and bottoms. 





In the welding of the vertical seams of the tanks s! 
the seams first were laid up by means of bolts spaced a! 
15 in. 


apart, then tack welds placed & or 9 in. apart, 


which the seams were welded from the bottom up. 
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ROADBED AND SIDEWALK FRAMEWORK 
JOINED TO BRIDGE BY WELDING 


(in the new Wabash Avenue bridge being constructed over 
Chicago River just outside Chicago’s “loop” district, the 
al old-style plank between the bridge framework and the 

roadbed was done away with because of high maintenance 

cost, and a special steel construction was substituted. The 
pavement and sidewalk consisted of large slabs of Haydite 

‘ light-weight monolithic aggregate—laid with their edges 

together. 

and the slab and frame set in place on the superstructure of 
the bridge. 





Each slab was poured around an angle-iron frame, 


Riveted onto the angle-iron frame were from 14 to 30 
the number depending on the size of the frame or 


piates, 
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Welder at Work on the New Wabash Ave. Bridge in Chicago. 


concrete slab. These plates were cut from %-in. steel and 
were 61 in. wide at the top and 3% in. at the bottom, some- 
what resembling a keystone in their shape, with the nose of 
each plate extending 6% in. below the bottom of the slab and 
resting on the I-beam joists of the bridge structure. 

The bottom edge of each plate is welded to the I-beams on 
which the plate rests by means of 4s-in. fillet welds deposited 
on both sides of the plate. A total of more than 4,800 such 
plates were used on the roadway and 1,680 plates on the 
sidewalks. 

The welds in this construction are subjected to severe 
service owing to the vibrations set up by street cars and other 
types of traffic using the bridge. Moreover, this bridge is of 
the bascule type, and when a leaf is lifted the welds must 
stand the strain of holding the heavy 5%-in. concrete slabs 
in place. 

A similar type of construction was used for the sidewalk 
slabs in the Clark Street bascule bridge put into service by 
the city of Chicago in September of last year. The reliabil- 
ity of this construction, together with its lower first cost and 
elimination of maintenance expense, was demonstrated 
in this case, which led to the adoption of this construction for 
both the roadway and the sidewalks on the new Wabash 
Avenue bridge. 

In the erection of the bridge over the Calumet River at 
106th Street, in Chicago, which was opened to service in July, 
1929, a construction was employed somewhat similar to that 
described above, except that I-beams were used in place of 
plates riveted to the concrete-slab frames. These I-beams 
likewise were welded onto the I-beam joists of the roadbed. 
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WELDING METHOD PROVES IDEAL FOR 
STRENGTHENING BUILDING BEAMS 


A 3-story building that has been undergoing remodeling 
in Evanston, Ill., presented the problem of how best to add 
strength to the existing steel I-beams to take care of in- 
creased loads. The beams to be strengthened were support- 
ed between the building columns, the 
joists were framed into them. 


and wooden floor 

Replacing the beams with heavier sections would have in- 
volved a prohibitive cost. Hence it was decided to strength- 
en the beams by employing plates along the top and bottom 
flanges. The riveting of these plates would have meant the 
spacing and drilling of holes and the countersinking of the 
rivet heads in the upper plate, as the requirements were 
such that rivet heads could not extend above the top plate. 
The alternative was welding the plates in place. 

The successful bidder for the job was a local welding 
concern, the Manz Welding & Boiler Co., at 1711 Maple 
Ave., whose bid specified the are welding of the plates. 
As the building code in force in Evanston does not recog- 
nize the use of welding in structural-steel work, it was nec- 
essary to satisfy the local board of building commissioners 
that the design was correct and that the welds would be 
of the required strength. The latter point necessitated that 
the welders have samples of their work tested by a repu- 
table laboratory. The test results were far above the mini- 
mum requirements set by the building commissioners. 

Twelve beams in all were strengthened by the welding on 
of plates. The length of plates used and the amount of 
welding varied somewhat with the length of the beam and 
the load it had to carry. The width of the upper plate was 
such as to allow the upper flange of the beam to extend out 
about an inch on each side of the plate. The lower piate 
was made wider than the beam flange, so the weld beads 
could be deposited from the upper side, as the sectional draw- 
ing shows, thus saving the construction of scaffolding and 
eliminating the need for overhead welding. 

The plates were held rigidly in place by clamps, one of 
which is shown in the drawing. Fillet welds were deposited 
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at certain points along the edges of the upper plate, these 
welds being staggered with respect to the two edges. The 
welds on the bottom plate likewise were staggered, but this 
was made necessary to avoid the wooden joists; these welds 
were deposited along the edges of the lower flange of the 
beam. All welds were %-in. fillet, 2 in. long. 

A typical construction is a beam 18 ft. long, with a flange 
width of 6 in. and a depth of 15 in. The upper plate is of 
5g-in. material, 4 in. wide and 10 ft. 6 in. long, and is welded 
to the I-beam by means of 16 fillet welds staggered along the 
edges of the plate. The lower plate is of %-in. material, 8 
in. wide and 10 ft. 6 in. long, and is welded to the beam 
by means of 16 fillet welds staggered along the edges of 
the lower flange of the beam. 

Each beam required, as an average, about 2 hours for 
welding complete. Before starting to deposit the bead, the 
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velder each time had to burn the paint off the I-beam at special form of freight car. The maximum pres 

the spot to be welded. which these cylinders have to work vary in temperat 
The rules of the local iron workers union required that mates from 60 lb. per sq. in. for phosgene to 278 

two of their members be employed on the job during the ammonia, and in tropical climates from 120 lb. to 516 

time of welding, although their duties were not specified. assumed maximum temperatures being, respectively, 

Hence, one union man was employed to do all the work inci- 75 deg. C. 

dental to the welding operations, such as handling of the On the assumption of these maximum temperat 


reinforcing plates, mounting and adjusting the clamps to vision has to be made in use to ensure that, despit 
hold the plates in place, moving the welding cables as the thermal expansion of the liquid gases, some spac 
work progressed, etc., thus leaving the welder to do nothing containing free gas, and allowances varying from abo 
but weld. The other man stayed on the floor below with a to 6° are specified for that purpose. As yet no sy 


pail of water handy, as a precaution against fires that research has been pursued to determine the composit 

might be started by the falling sparks from the welding mechanical properties of steel by which the best wi 

are. quality is obtained—a matter naturally of the first 
Although welding is often employed, with savings in both quence in constructing these cylinders. <A large ar 


time and expense, where buildings are to be remodeled, and experience, however, is available in America and By 
a number of such jobs have been described from time to giving concordant results as to the most suitable co 
time, the case of the Evanston building is particularly in- “OMS, and on the strength of these a proposed specifi 
teresting inasmuch as it was the first time welding had been as been framed. A consideration of previous result 
formulas has also enabled the dimensions of cylinde) 
the form of the end-plates to be defined. A large n 
of tests, carried out partly by railway companies and 
at the National Physical Laboratory, Teddington, 


employed in structural-steel work in that city, making it 
necessary that the successful bidder satisfy the building 
commissioners of the competency of the welding method. 
Moreover, the work started out with the handicap of hav- 


‘ : a comparison to be made between the results of weldi) 
ing to hire two additional men whose duties tock up but a : : 
: ; water gas, electrical heating, and oxy-acetylene flami 
mall fraction of the total part of the working day; yet , : : “A 
: investigations were also made on the values of va 
despite this handicap, the contractor bore this additional cost ; ; 
: alternative mechanical tests, including a dro) 
and accepted the bid of the welding firm. : 
applied to random samples out of a batch. 

The recommendations in the report include analytica 

BRITISH RESEARCH COMMITTEE REPORTS _ its of composition for the mild steel to be employed, 
ON WELDED GAS CONTAINERS may be made by either the acid or the basic open-h 

By A. C. Blackall process and must fulfill defined tensile-elongation and 
bending tests. The method of welding must be such a 


The Gas Cylinders Research Committee of the British ; : . 
to heat the material to a higher temperature than is re 


Board of Trade’s Scientific and Industrial Research Depart 


; te in order to obtain a satisfactory joint. The weldine 
ment recently reported on welded containers. The commit- ‘ ee ee rt — 


ie eiilillalia’ oii Olias gllainiiaeietaitilin oll Ali Wine Plaae, be carried out while the metal is in a plastic and not a 
condition, and must be accompanied by a sufficient ai 
of mechanical work, continued until, but not after, the 
terial has cooled to about 800 deg. C. Other recomme 
tions are given as to overlap, the fixing of the ends of d 
and inspection, together with formulas by which the d 
sions of containers and the thicknesses of their walls 
end-plates are to be determined. The completed contain: 
are to be brought to a temperature of about 950 deg. | 
a furnace and then immediately withdrawn and _ no) 
ized. It will be seen that the conditions of welding in 
the use of water-gas heating. 

The routine test to be applied to the completed contai! 
includes a hydraulic test to a definite pressure, and 
drums also a test on at least 1% of each batch. The 


carried out during the investigation of the committee, 


penter, and includes Professor Boys, Professor Lea, and Sir 
Thomas Stanton, in addition to representatives of the Home 
Office and the Board of Trade, made a number of important 
recommendations by which the use of welded containers, if 
allowed at all, should be controlled. It recognizes, however, 
that no official recommendation can entirely eliminate the 
risk involved when vessels of large capacity are used for 
gases of a poisonous character, such as chlorine, phosgene, 
sulphur dioxide, and ammonia gases, to which the present 
report refers. The purpose of the report is, therefore, to 
define the best conditions that scientific experience can sug- 
vest in regard to the construction of the vessels and other 
matters relating to the conduct of the trade. Whether, and 
if so, how far, the use of such vessels should be circumscribed 


by regulations is left for attention by the appropriate ad- aie 
ever, proved that satisfactory welds require high duct 


and high Izod impact figures. It is on the result of 
tests that the superiority of the water-gas welds was sh 


ministrative department. 

While in the past lap-welded containers were used for the 
transporting of gases at internal pressures as high as 1,800 
lb. per sq. in., it is now held that solid-drawn eylinders are In the tests, however, there was evidence in the major 
more reliable. Above a certain diameter, however, steel ‘*°°* that the material had been overheated. Conseqve! 
tubes become far more difficult and costly to draw and to brittleness was created in the weld. 
close, and when liquefied gases are required in large quan- 


tities the limitation of the maximum size in which solid OXYGEN-PRODUCING PLANT DESCRIBED 


drawn cylinders can be produced may involve greatly in The October issue of Byllesby Management, publishe 
creased charges for handling. Accordingly, during the war the Byllesby Engineering & Management Corp., carries a! 
larger vessels of two general types were introduced for con interesting article describing the oxygen-producing } 
veying liquid chlorine. One, orginally with a chlorine capac- which has been operated since 1920 at Fort Smith, Ark 
itv of about 15 to 16 ewt., was in the form of a cylinder the Mo-Are Oxygen Co. The article gives an interesting 
about 30 in. in diameter and 6 ft. long, made of a bent steel tory of this company and its growth, and the illustrat 
plate welded longitudinally and closed at each end by a include photographs and a diagram of the air-liquefa 
coneave dished cap welded to the cylinder. Other drums of oxygen equipment used by the company. It is stated 


the same kind have since been made with chlorine capacities at present this company is manufacturing daily about 
of from 560 to 2,240 lb. The second type of vessel has a cylinders each of hydrogen and oxygen and that the) 
capacity of about 15's tons of liquid chlorine, contained in a cently closed a contract with the United States govern 
evlinder of similar construction to the first and carried on a to supply 20,000 cylinders of hydrogen. 
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Applications of Bronze - Welding 


\: 


~ 


Bronze-Welding. With Correct Procedure. Is Being Used Mere and More 


in the Repairing of the More Common Metals and in Production Work 


RECENTLY as 


ittle known outside of a very few large industries. Toda 


eight years 


apo 


bronze-welding was: 


Vv 


tically all commercial metals are being bronze-welded, 


ize 


of the work imposing no limitation on the use of 


process, 


It is even interesting to compare the work 


done by this method only three years ago with th 


endous variety of work being done today. 


Bronze-welding 


should not be 


con 


e 


fused with brazing, 


ugh the process is somewhat similar. Brazing, whic 


} 


Y 


ass alloy called 


workers have employed for a long time, consists i 


ig the 


spelter,”’ 


metal parts to be joined hot enough to melt 


h 


? 
il 


a 


usually supplied in powder or 


form, so that it flows into the fluxed joint. The use 


the oxy-acetylene flame to accomplish brazing led to the 


velopment 


of the 


modern art 


of 


bronze-welding. ] 


n 


e-welding, the bronze is supplied in the form of weld- 


d and the oxy-acetylene flame serves to heat the base 


to 


the 


‘nar 
prope l 


temperature 


as 
« 





well as to melt th 


—Crack 6 Ft. 
Long in Large Cast- 
Iron - Pipe Foundry 


Flask Repaired by 
Bronze-Welding. 


(Be — Bronze- 
Welding a Cast-Iron 
Limestone Crusher 


Located in a Cement 
Plant. 


e 


welding rod. The operator is thus enabled to control tne 
work accurately at all times. Although not a fusion weld, 
in many cases a bronze-weld made with a high grade 
bronze-welding rod and good flux produces a joint com 
parable in strength and reliability to a fusion weld. 


Bronze-welding is extensively used today both in repair 


and production operations. It is used in three general 
ways: for producing joints in metals with a higher melting 
point than bronze, which includes nearly all commercial 
metals; for building up worn surfaces, and for making 


fusion welds in bronze itself. 


Cast-Iron Repairs 


The bronze-welded joint made in cast iron is the most 
familiar application of this process, and the joint can be 
quickly made with the application of very little heat, gen 
eral preheating in a furnace seldom being necessary. Some 
preheating may be required for large castings, but it is 
isually possible to arrange some means of supplying the 
heat locally, as only the parts in the immediate vicinity of 
the break need to be heated. Hence large castings may be 
welded in their operating positions without dismantling. 
Frequently the entire cost of a bronze-welded repair is fai 
less than just the labor cost of dismantling the machine to 
permit repair by any other method. 

For small castings, the welding blowpipe itself is used as 
a convenient means of preheating the part before welding. 

Cast iron should be prepared for bronze-welding by chip- 
ping or grinding the surfaces to be joined to form a vee, 
and cleaning them thoroughly after grinding so that the 
bronze will have a clean surface to which to adhere. After 
the parts are aligned in the correct positions, the blowpipe 
flame should be played on the metal surrounding the break 


| 


so that it is heated gradually to the point where it begins 
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to glow. If the cast iron is to be preheated, it should be 
heated only to a black heat, which is the point just below 
that of the dull red required for bronze-welding. A casting 
hot enough to char a crumpled 


with 


newspaper or sawdust is 


ready to weld bronze. However, the surface being 


welded must be brought by the 


blowpipe to the 
temperature, for if it is too hot the 


proper 
will boil and 
it is not hot enough the bronze 


bronze 
run off like mercury and if 
will not adhere. 

The use of a high-strength bronze-welding rod and suit- 
While 
the casting is being heated by the blowpipe 
flame the end of the bronze rod should be heated and the 
hot end dipped in the can of flux so that sufficient flux wil! 
adhere to the rod. The end of the fluxed rod should be 
melted onto the heated spot. With the metal at the proper 
temperature, the bronze will flow in a thin layer 
and spread out over the metal ahead of the main deposit 
to produce the tinning coating. 


able flux is essential to successful bronze-welding. 
the metal of 


molten 


Proper tinning is a vitally 
important factor in the technique for bronze-welding cast 
iron. After the tinning layer has been obtained, more rod 
A sec- 
along the vee is heated and 
made in the manner, first tinning, then 
The increment is then made. Fluxing 
should be continued throughout the operation so that any 
impurities or bubbles of 


can be added rapidly and the vee quickly built up. 
tion of the 
the weld 


metal about 2 in. 
above 
building up. next 


gas in the weld metal will be 
As in all ripple welding a swinging motion with 
the blowpipe is used, care being taken that the inner cone 
of the blowpipe flame is kept between ', and 


from the surface of the puddle. 


removed, 
14 in. 


away 


It is advantageous for a bronze-weld to cool slowly, and 
in the case of a large casting a sheet of asbestos paper is 


often used to cover the finished job and protect it from 
drafts during the cooling. No stress should be placed on a 
bronze-welded joint until it has completely cooled. The 


finished weld may be cleaned with a wire brush to remove 
any excess flux or impurities which may have risen to the 
surface. 


Application to Cylinder Blocks 


The iron has 
practice in the field of automotive repair. 


bronze-welding of cast been a standard 
Cast-iron cylin- 
der blocks are regularly repaired by bronze-welding, using 
the oxy-acetylene flame. Nearly all automobile repair shops 
today are familiar with the practice of bronze-welding cast 
iron. An automobile cylinder block may be bronze-welded 
in place, although it is recommended that if convenient the 
block be removed and placed in a position in which it may 
be most easily welded. If the block is left in the car, all 
other parts of the machinery must be protected from the 
heat of the oxy-acetylene flame, and all gasoline thoroughly 
drained. 

A variety of types of cracks occur in cylinder blocks. 
Often the crack is in the water jacket in the head, in the 
cylinder wall, in the corners of the block, or in the cast 
iron arm. The water-circulation system should be drained 
below the level of the crack and the cooling system vented 
so that no pressure will be built up from the heat. Some 
shops make a practice of running the motor for a few min- 
utes with the cooling system drained so that the casting 
will be preheated to a certain extent. As in all cases of 
the bronze-welding of cast iron, the crack should be chipped 
out throughout its entire length and slightly beyond the 
extremes of both ends, where the crack may not be evident 
on the surface of the metal. 
bronze-welding apply in 


The same general rules for 

repairing cylinder blocks as in 
Where a piece of the cast iron is 
completely broken out of the block, it should be tack-welded 
in place with the bronze-welding rod before the final bronze- 
welding is accomplished. 


other cast-iron repairs. 


Within the last two vears the bronze-welding of cast iron 
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has been extended to pieces of machinery of tremend 
size, many of which would formerly have been consid 
unweldable. Large presses which often become fract 
through overloading are regularly repaired by bronze-w; 
ing. Rock crushers or limestone crushers used in } 
products and cement plants have been among the mor 
cent bronze-welding repairs made by the oxy-acet) 
process. 

When bronze-welding repairs of this size are being 
it is frequently necessary to have gas-torch preheat 
flames constantly playing on the casting in order to n 
tain the proper heat. In jobs of this size repairs woul 
practically impossible were it not for bronze-welding, as 
difficulties of preheating castings of this size in a fur 


would be tremendous. 


Welding Large-Size Castings Without Dismantling 


Huge cast-iron power shears used for cutting steel b 
have had the side frames cracked under the strain and ha 
been restored to service by bronze-welding. Repairs to D 
sel-engine frames by means of bronze-welding are also 
coming common. In one case a cracked Diesel-engine fra 
was repaired in a tug without removing any of the part 
from the ship, the welding being accomplished below 
water line of the tug; if bronze-welding had not been 
ployed a complete dismantling of the engine would hav 
been required. Many castings of unusual size, such as 
used on underground pumps in mines, have been saved fr 
the scrap pile by this application. Bronze-welding |} 
proved to be invaluable in keeping industrial-type loco: 
tives in service. 

Cast-iron foundry flasks are frequently broken, and 
only in recent years that the foundries have realized t! 











Rotary Valves on Pumping Equipment Built Up With Mangane 
ronze. 


tremendous savings which may be effected by reclain 
them. Formerly these flasks were scrapped and the 
remelted, but today the speed and economy of bronze-\ 
ing have led to its use by a great number of found 
These flasks receive particularly hard service and, 
each pouring, the mold is frequently dropped several fe 
clean it, so breakage is quite frequent. Intricately sh 
flasks for thin castings are particularly valuable and wort! 
reclaiming. Foundry welding departments are called up 
to bronze-weld long seams and also patches. 
these cracks extend for 6 ft. or more. In small flasks | 
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These 
bronze 
The savings 
h foundries have effected by this means of reclamation 


ecurs frequently by enlargement of the hole. 
’ - are now filled with bronze and redrilled. A 
hing of this type will never work loose. 


enormous. 
During this increasing number of lines 


have been constructed of cast-iron pipe with bronze-welded 


year an water 
“nts. The bronze-welded joint of the new improved shear- 


vee type, made under procedure-control methods, is free 
from leakage and future maintenance expense. Municipal 
vater departments in all parts of the country are realizing 
the value of this application. Furthermore, the 


are 


standard 
double-lengthed into 
»4-ft. sections at the foundry by bronze-welding before they 
are shipped to the job. 


12-ft. lengths of cast-iron pipe 
This practice is recommended be- 
cause it reduces the number of field joints to be made and 
facilitates transportation. In certain cases, cast-iron pipe 
has been triple-lengthed at the foundry and shipped in 
»4-ft. sections. When aligning the pipe for welding, the 


» 


pee 3 


henna 








New Steel Rims Bronze-Welded to Cast-Iron Truck-Wheel Spokes. 


joint should be tack-welded in three places, and, when the 
actual welding is being done, the puddle should be started 
and maintained near the top quarter of the circumference, 
which requires that the pipe be rotated during welding. 
It may well be emphasized again that the bronze-welding 
of cast-iron pipe should be done only in accordance with 
procedure control. 


Making Strong Joints in Malleable Iron 

Bronze-welding is the only successful method of making 
strong joints in malleable-iron castings. If malleable iron 
is melted, its malleable properties are completely destroyed; 
and it is almost impossible for the user to restore them, as 
they are the result of a special heat treatment, the facilities 
for which are available only at iron foundries and at special 
shops. The changes brought about in this metal by fusion 
practically require that a method of joining be employed 
which does not involve bringing the base metal to the melt- 
ng point. The comparatively low temperature required for 
bronze-welding has no harmful effect on malleable castings, 
and this method is therefore employed for making welds in 
this metal. 
seldom 


Malleable castings are usually small in size and 
preheating. The technique for 
welding this metal is the same as that for bronze-welding 
t iron. A great deal of money is saved annually by 
textile mills and other industries using a large number of 
? . . . 
alleable castings, through reclamation by bronze-welding. 


require bronze- 


Cas 


Welding Steel and Wrought Iron With Bronze 

The technique for bronze-welding steel or wrought iron 
s similar to that for making joints in cast iron. The metal 
should be heated by the blowpipe to a dull-red heat before 
the bronze is flowed onto the joint. Bronze-welding is fre- 
(uently found advantageous in production operations for 
‘ing joints in steel where the strength of a fusion weld 
g steel welding rod is not required and where the color 
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of the joint is immaterial. The production of metal fur- 
niture provides an outstanding example of the use of 
bronze-welding in joining steel. Bronze-welding may be 
accomplished with much greater speed than steel welding, 
with a consequent saving in oxygen and acetylene. Another 
factor in favor of bronze-welding on light sheet steel is that 
there is less opportunity for warpage, because less heat is 
required. In fact, bronze-welding is nearly always emp!'oyed 
in the production of metal furniture, except where a vitre- 
ous enamel is required, and in that case a steel weld is used 
in order to withstand the enameling temperature. 
Bronze-welding is used on wrought iron in ornamental 
iron work. With this the metal artist need not 
bring the iron to the melting point. The bronze will flow 
between tight-fitting metal parts, and the temperature re- 
quired is not high enough to mar any sharp edges. In some 
cases of this type a fusion weld in the wrought iron would 
be impossible without warping or 


process 


completely melting the 
objects being welded. 


Galvanized Iron 


The welding of galvanized iron presents somewhat of a 
problem owing to the fact that the coating of zine which 
forms the galvanizing has a relatively low melting point 
and also has the property of volatilizing when heated. When 
the galvanized material is heated, the zine coating does not 
melt and run on the surface, but vaporizes and burns, form- 
ing zinc-oxide fumes. When a fusion weld using steel 
welding rod is attempted on galvanized iron, the galvanized 
coating is usually burned for about an inch on each side of 
the weld, so that it may be necessary to apply a protective 
coating over the section near the weld after the joint is 
made. The low melting point of high-strength bronze-weld- 
ing rod allows the joint to be made at a low-enough tem- 
perature that the galvanizing on each side of the weld is 
not entirely removed. Galvanized iron pipe, frequently 
used for water and other industrial services, may best be 
bronze-welded, and the completed 
coating of paint or 


weld will require no 
other protective material afterwards. 
Many manufacturers of large storage tanks made of. gal- 
vanized iron have adopted bronze-welding as a regular pro- 
duction process, as they have found it the most economical 
way of obtaining a satisfactory joint. 


Bronze-Welding of Copper 


For a number of years, very little welding, was done on 
copper. In order to obtain successful fusion welds in this 
metal it was necessary to have specially deoxidized copper 
sheets and to use a copper rod with a sufficient amount of 
silicon to insure complete freedom from oxide. Although 
it is now possible to obtain copper stock specially deoxidized 
with silicon for welding, a greater part of copper joining 
consists in work on ordinary commercial copper. For such 
work it has been found that bronze-welding will produce a 
strong, tight joint free from corrosion. 

The technique for bronze-welding copper pipe, castings. 
or sheets is the same as for bronze-welding the ferrous 
metals. In the case of copper, however, care must be taken 
to use as little heat as necessary on the base metal as cop- 
per has a high rate of thermal conductivity so the heat is 
soon dissipated through the surrounding metal. Bronze- 
welding must therefore be accomplished quickly and the 
copper should not be heated farther back from the 
weld than is absolutely Copper castings and 
material over %% in. thick should have the edges beveled 
Proper tinning is as important to the bronze- 
welding of copper as it is in the case of cast iron or steel. 
The parts to be joined should be heated to a temperature 
which will show a red heat in daylight, which is the point 
at which the bronze will unite to the base metal. 


any 
necessary. 


for welding. 


This application is particularly useful in the fabrication 
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of chemical containers of copper and also in the manufac- down to the correct size. Oil companies build up r 
ture of water pipes and hot-water heating coils. Copper valves and machine them to fit the rebored cylinde; 
heet, pipe, and castings are being used to a greater extent pumping engines. A manganese-bronze welding rod is 
today than ever before in a number of industries; and the ually employed in building up rotary valves of this 
old-fashioned mechanical joint—folded and grooved, riv- This application is proving extremely valuable in rest 
eted, or screw-coupled—has been inadequate where strength many parts of machinery. 
and tightness are desired. The fact that bronze-welding is From this brief outline it may be seen that bronze 
able to produce joints capable of satisfying the demand of ing is an application almost without limit. Practically 
these industries for tight joints in commercial copper has the commercial metals may be bronze-welded; even n 
led to a wide-spread use of this application. and monel have been successfully bronze-welded. 
progress of this application during the last year has 
so rapid that there are few users of the oxy-acety 
Brass water piping in buildings has been the chief appli- process who do not realize the value of this operation. 
cation of the bronze-welding of this metal. When brass is Research and instruction have been two of the 


Application to Brass and Bronze 


melted the metal boils and bubbles at the surface and gives factors in promoting the use of bronze-welding. Thy 
off zine-oxide fumes, indicating a loss of zine with a con- velopment of new bronze welding rods of higher stre; 
equent change in the character of the metal near the and a melting point as low as 1,638 deg. F. has bee: 
weld. It is therefore advantageous to use a bronze-welding outstanding factor in advancing this application during 
rod with a low melting point to produce a bronze-weld in year. High-strength bronze-welding rod also possess¢ 
this metal. Many large buildings recently have had com- advantage of freedom from extensive fuming during 
plete water-piping systems installed of brass with bronze- welding. 
welded joints. 

Bronze-welding is frequently employed to make fusion 


NEW WELDED PROJECTS IN CALIFORNIA 


welds in bronze castings. In these cases the castings are 


usually preheated completely and the heat retained by an Several important projects under construction or | 
asbestos covering during the welding. By using a_high- contemplated in southern California will employ welding 
strength bronze welding rod with a low melting point, it a considerable extent. 

is necessary only to bring the base metal up to the point of The welding portion of a contract for the Divisio 
fusion, which will avoid any possibility of fuming or boiling Reclamation of Los Angeles and Ventura Counties, w! 
of the base metal during the welding. job will consist of the welding of about 400 jetties a 


the banks of the Santa Clara river, was recently a 


Building Up Worn Surfaces to the National Electric Welding Co., of Huntington P 


Bronze-welding is being used effectively as a method of Calif. This work, which will require several weeks, 
building up wearing surfaces. When the part again becomes necessitated by a disastrous flood about two years ago 
worn, more bronze may be added to the surface to restore the San Francisquito Dam broke, causing the loss of sev 
it to normal dimensions. Where the wearing action is par-  |ives and great property damage along the river. 
ticularly severe, manganese-bronze welding rod is advan- A new gas-booster station is being installed in the V: 
tageously employed. Examples of this have been found in _ oil field by the Industrial Fuel Co., of Anaheim, Calif. 1 
the building up of Diesel-engine pistons. When these pis plant, which will contain three units, is being equipped 


tons become badly worn, it would be necessary to discard  200-hp. Cooper-Bessemer engines. Considerable welding 
both the piston and the cylinder if it were not possible to done in the erection of these plants, which is chiefly ot 
build up the piston to its right size. Bronze-welding is used acetylene process. The installation and welding wor 
to build up the pistons, which are subsequently machined by the Fluor Construction Co., of Los Angeles. 











Firing-Line Welding on a 22-In. Gas Line. 


ALL-WELDED CROSS-COUNTRY GAS LINE 
The accompanying photograph pictures a “firing line” on the gas fields, from which this extraordinary p)p¢ 
a new 22-in. gas line now being laid between Panhandle, runs. At the time this photograph was made, ove! 
Texas and Chicago, Ill. This scene—familiar to all pipe-line hundred welders were employed on the line. Scenes 
welders—was taken on the plains of Texas, not far from as this can be seen today in all sections of the country 








Training Arc- Welding Operators 


The Primary Aim of the Welding School Is the Teaching of Correct Technique: 


First-Class Equipment and 


Competent 


Instruction Staff Are Requirements 


By A. F. Davis* 


MYNHE progress of the electric-arc-welding process as a 
| means of fabricating machine and structural designs was 
retarded for some time after its discovery, because_of the 
ack of trained operators. Recently, however, with the 
establishment of schools designed to train men for this work, 
the supply of good operators has been greatly increased, and 
there is no necessity of delaying the change to this modern 
method of construction due to the absence of trained work- 
men. 

The schools designed to teach arc welding may be divided 
nto two general classes: (1) vocational schools, and (2) 
schools operated by manufacturers of welding equipment. 
Vocational schools, in turn, may be purely commercial en- 
terprises, or a division of the public school system. The 
schools operated by manufacturers are generally maintained 
for the purpose of training operators for their own equip- 
ment, for customers using their equipment, or in order that 

-upply of operators will be available for customers. 

Because of the various types of persons which will be at- 
tracted by the different classes of welding schools, the scope 
and purpose of the course will vary with the type of schools. 
One school, for example, will teach only electric welding, 
whereas another will teach it as part of a general course in 
welding. One class may contain young workmen looking for 
an interesting trade to follow and another may contain only 
men interested in learning the rudiments of welding to serve 
them in their executive capacities. These different points 
of view and experiences will govern to a great extent the 
conduct of the school. 


Rules for Operating a Successful School 


Regardless of the type of men enrolled, however, there 
are certain fundamental principles which must be carried 
out in conducting a welding school. 

1. The students must be carefully chosen. 

2. The workroom must be well equipped. 
3. Regular hours should be observed. 

1. Apparatus for testing strength and ductility should be 
provided. 

5. Instructor should be a good teacher as well as a good 
welder. 

6. All precautions to safeguard students should be taken. 

The choice of students is a very important consideration in 
the training of are-welding operators. In vocational schools 
this is automatically taken care of because the students 
generally enter of their own volition, and in commercial 
schools at their own expense. Thus students of these schools 
are generally quick to drop out if they find that are welding 
is not to their liking. In schools operated by manufacturers 
ot arc-welding equipment this is not generally the case. The 
Students who enter manufacturers’ schools are composed of 
employees of companies using the manufacturer’s are-weld- 
ing equipment, or are prospective users recommended be- 
cause of their good character and workmanship. 

In general, the ideal student material composes for most 
part the applicants for admission to arc-welding schools 
Operated by manufacturers of equipment. Thus it is only 
logical to presume that those who have completed a course 


e-President, The Lincoln Electric Co., Cleveland, Ohio. 


from such schools are far better equipped to use the electric- 
are process in industry. 

Mechanical skill and intelligence are other important con- 
He should have 
a certain amount of natural aptitude for things mechanical, 
and be able to carry out directions very carefully; also 
have ability to learn and carry out new principles. 

The welding-school workroom must be well fitted. It must 
have good light and ventilation, and be furnished with good 
and sufficient equipment. Booths should be provided for stu- 
dents, to protect them from the glare of the ares of other 
operators. 


siderations in choosing a welding student. 


Qualifications of Instructor 


The instructor in a welding school must be a teacher as 
well as a good welder. Good welding ability is an absolute 
essential, but the instructor has lost his effectiveness if he 
cannot explain welding methods to his class in terms they 


understand. Instructions along the line of practical welding, 
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Fig. 1. Linceln Welding-School Diploma. 

with little theory, have been found to be most effective, be- 
cause the primary requisites of good welding can only be 
obtained by constant practice. 

The instructor should also have a thorough knowledge of 
other methods of welding and of the application of all 
methods to various types and kinds of metal. He will prob- 
ably never have to demonstrate the other methods of weld- 
ing, but he should be able to explain the advantages and 
disadvantages of all methods and be able to answer any 
questions a student might bring up. He must also be able 
to explain how the procedure of welding differs on various 
metals, as well as the application of the welding machine on 
metals of different make-up. 

It may not be necessary or advisable to use a standard 
form for recording the progress of students’ activities, par- 
ticularly where the instructor keeps in close contact with 
all the students all of the time. It is usual to give a diploma 
or certificate to those students who complete the course to 
the satisfaction of the instructor. 


Regular hours should be observed in the conduct of a 
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welding school, just the same as in a factory. It is not 
necessary that the days be as long as regular plant hours, 
but strict hours for attendance do much to keep up the 
morale of the school and prepare the student for the time 
he will be welding throughout the day. 
inexperienced man 


Welding is very 

because of the dress, un- 
attention necessary. The 
of welding in a school should be short, so as to ac- 
the student to without 
fatigued. 


tiring to 
familar 


an 


apparatus, and close 
periods 


custom welding becoming unduly 
It is advisable to maintain apparatus for testing welds in 
the school. This apparatus need not be elaborate but should 
be sufficient to allow the student to determine wherein lie 
the weaknesses of his welds, and the degree of penetration 
he is getting. The teacher can then point out the errors and 
show how to correct them. 
Precautions to safeguard students should be 
times. Each student 


observed at 
all should be provided with leather 
aprons and shields so that he is protected against spattering 
metal and the rays of the are. 


The training of are-welding operators is an important 
item if the best results are to be obtained through this 
process. 


No Perfect Student Operators 


A good operator knows whether or not he is securing the 
correct penetration and whether or not the weld is properly 
placed and of the correct size and shape. A good welding 
inspector also knows these things almost at the instant he 
looks at the weld. No school can be expected to make a 
perfect operator of any man; but it can teach, what is more 
essential, the correct technique of welding. It is not only 
the method of striking the are 
and running a good bead, but also to learn how to make 
various kinds of welds such as butt welds, fillet welds, ver- 
tical and overhead welds, each with the 
effect. 


necessary to learn correct 


same exactness and 


Are welding is rapidly coming to the front as a preferred 
fabricating process, and there is a constant demand for first- 
class operators. Manufacturers who are using this process, 
however, must be as careful in their selection of operator- 
employees as the schools have been in training them, or the 
benefit of this process will be lost. If an operator is well 
trained and honest, he can do much to advance the interests 
of his employer and the interests of are welding in general 
by striving for perfect welds at all times, thus increasing 
the faith which men have in this modern process. 


At the completion of the welding course, it is obviously 
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desirable to check the student's skill by a systematic te 
procedure. The students at the Lincoln Arc Welding §, 
have an opportunity to take such a test. The exami) 

program is based largely upon the series of tests arra 
by the American Welding Society for structural operat 
and since only a very small fee is made to the student 

the course, an additional charge is made to those 


vhe 
to take the special test. 
Special Tests for Graduate Welders 
This special test is divided into three parts—A, B, a 


The first test is a single-V butt joint on two %%-in. 
6x8 in., welded together on the long sides so as to pry 
an 8x12-in. plate (Fig. 2). The plate is average structu 
steel quality. The weld is made in the flat positio: 
3/16-in. electrode and about 200 amperes, and making 
seam in two layers. The instructor watches the skill of 
student in holding a short arc, in securing the prope: 
tration and fusion, and the use of the proper current 
in using a regular movement of the electrode. The | 
pleted test plate is cut into four which 
broken in a vise in such a manner as to make sure of 
ing the fracture through the weld. The metal is exan 
for penetration, proper reinforcement, and appearanc: 
The second test requires the welding of a specimen i: 
manner indicated in Fig. 3. The material is of 
structural-steel quality, and the welding is done in thé 
position. No reinforcement is made on this weld but 
is required well into the root of the weld. This weld is 
made in two layers. 


( 


2-in. coupons, 


is torn apart by driving a suitable wedge between the 
at the unwelded end, thus bending the parts at the 
until rupture occurs at this point. 


fusion with the base metal, and the degree of pe 
into the root of the weld. 

The third test requires the welding of two test p 
similar to Fig. 4. One of these plates is welded in a |! 
zontal position and the other is welded in a vertical posit 
as in the other test. The weld is made from one sid 
and is applied in two layers. From each of the tw 
pieces, two standard American Welding Society test cou 
are cut. Each test coupon is marked with the initia 
the operator and with symbols to indicate whether it 
a vertical weld or a horizontal weld. Then the coupor 
sent to an independent testing laboratory to be tested 
tensile strength. The student is supplied with a reco 
the first two tests certified by the instructor and also 
the laboratory report of the results of the third test 
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1 (Left). Railroad Bridge 


Fig That 
Ww elded Reinforcing Plates. 


Was Strengthened With 


STRENGTHENING RAILROAD BRIDGES 
By P. J. Kent 
Engineer, The Electric Welding Co. of 


Chief America 


The strengthening and reinforcing of existing steel struc- 
tures is rapidly receiving recognition as an important and 
fertile field for the economic use of are welding. An excel- 
lent example of this important field is illustrated in the 
strengthening of the Erie Railroad bridge over the Mahon- 
ing River, west of Leavittsburg, Ohio. 

The contract for strengthening this bridge was awarded 

The Electric Welding Co. of America, Inc., Brooklyn, N. Y., 
who were among the first in the field of applying are welding 
to structural steel and bridge work, as well as being one of 
the foremost designers, manufacturers, and erectors of are- 
welded products. 

In planning ahead for better and more economical service 
for the shippers, the Erie found it advisable 
to prepare for greater track loadings which, in the case of 
he above bridge, meant either the replacement or strength- 
ening of the bridge. 


Railroad Co. 


An analysis of the bridge and stresses 














Fig. 3. Showing Welded Reinforcing Plates on End Post and Diagonal 
Web Member. The Area in the White Lines Is to Be Covered by a 
Splice Plate. 


under contemplated loadings showed that the loading capac- 
ity of the bridge could be increased sufficiently to carry safely 
the increased loadings by the application of new steel. 

\ careful investigation of various methods for strengthen- 
ig members of the bridge resulted in the decision to increase 


th, 


Y 


section of the members which were overstressed to the 


required area by the addition of 

Welding. 

Some of the bearing on 
decision to use are welding for this work were: It was 

possible to perform the entire job without interruption of 

railroad traffic at any time and without the use of false 
rk under the bridge; to apply this new material it was not 
ssary to drill holes in existing material, 
further temporary weakening of the 


new steel applied by arc 


factors which had an important 


thus avoiding 


bridge; on a large 





Fig. 2 (Kivht). Welder Applying Plates to the Top and Sides 
of the Top Chord of the Bridge Truss. 


the work the full gross area of section could be 
figured for the new material, 
develop 100% 


portion of 
as the are-welding process can 
without weakening the plate with 

riveted work, except where it is 
plates to be applied over existing 
rivets, in which case holes were provided in the new reinfore- 
ing plates the rivet heads and then 
welded round the holes to the original steel work; and, the 
new steel could be applied without cutting out present rivets 
wv shapes, thus preserving the original strength of the bridge 
and keeping the present structure safe for traffic while the 
strengthening work was in progress. 

The progressiveness of the Erie Railroad Co. in 
nizing the economic value of the application of are welding 
to overcome that which was formerly a serious problem, and 
the extensive experience and ability of The Electric Welding 
Co. of America in performing work of this character, have 
combined with skill in design and workmanship to produce 
a sterling example which will bear close study by engineers 
and others who may profitably consider similar work. 

Fig. 1 is a general view of the bridge, which has a span of 
139 ft. 4 in., a width of 30 ft. 0 in., and a height of 25 ft. 4 in. 
The bridge carries two main-line tracks. 

Fig. new plates applied to the top and sides 
if the top chord, and the method of welding. 

Fig. 3 shows the intersection of the lower 
end post and lock member, 
member partially completed. 


efficiency 
holes, as is necessary in 
necessary for the new 


; large enough to go over 


recog- 


2 shows the 


portion of the 
with the adjacent diagonal web 
The reinforcement on the large 
end post is completed, but there is a splice plate to be applied 
on the diagonal the filler shown welded 
onto the new main reinforcing plate and butt welded to the 
original gusset plate and over the gusset plate as outlined in 
white lines. 


web member over 


HAS WELDED BOILERS SINCE 1919 


An interesting letter has been received from the Statom 
Boiler Works Company, Inc., Anniston, Alabama. This firm 
has noticed the increased recognition given to the dependa- 
bility of welding for boiler construction, and the proprietor, 
commenting on this continued progress, writes as follows: 
“We have been manufacturing a high pressure steam boiler 
all-welded since 1919, and have been allowing them to sell 
themselves. There are a number of our boilers in use in 
various parts of the country at the present time. Out of 
this number since 1919 there has been just one boiler which 
exploded. The people who opposed welding tried in every 
possible to make it appear that this boiler 
and went so far as to 
had our 


way exploded 


because it was welded, 
photograph of it. We 


place where the 


send us a 
representative go to the 
explosion occurred and he found that the 
safety plug, which was still in the boiler and had been un- 
noticed, was completely melted out. More than that, the 
hull of the boiler on the showed that the man 
operating it only had of water when the 


outside 


eighteen inches 
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explosion occurred The fire box sheets had been red hot 
and collapsed. This will occur on any kind of boiler under 
the same circumstance We have proof in our hands now 
that the welding was stronger than the solid metal in the 
boiler. We are still making boilers and selling them. We 
have one in the yard now which has been in service for nine 
years and good for nine more. These boilers are all ele¢ 
tric-welded and are tested Dy tne most severe test before 
leaving our plant 


HAMMERHEAD CRANES OF WELDED 
DESIGN 

cranes of the hammerhead 

the Orton & Shovel Co., of 

Chicago Ti two of these cranes 


an unloading platform on the Chicago river 


elded 


constructed by 


( hicagvo, Ill... for the 


Four w type were re- 


cent) Crane 
ihune, 


being crected at 























Welded Cranes 


Handle 
Trolley and Mast 


Rolls of Newsprint To and From Boats. 
Are Shown in the Center Views. 


These 


A Welded 


the other two at Ontario, 


Canadian 


and 
the 
and the boats are unloaded at the Chi- 


Tribune Tower, 


The 


into boats, 


near the 


Canada. cranes at end load rolls of 


newsprint 
cago end by the two welded cranes located there. 


The 


ot th ( nic 


the mast and trolley of one 
the 


welded construction of 


cranes is shown in illustrations. The 


apo 


cranes are equivalent to milar structures rated at about 








) 


The extreme 


20 tons capacity. point of the arm 
the trolley rides is 55 ft. from the pivot. 

The various structural parts of these cranes we. 
in the Orton Crane & Shovel Co. shops, and then 
were shipped to the place of erection, where they wer 


or pinned together. All the shop joints were welded, 


either pins or rivets were used in the joints mad 
field. 

These cranes have been giving satisfactory servic 
one of the Chicago cranes, the welds at the ends ot 


rods used as cross braces between two angiles at the 
the trolley were put unexpectedly to a severe test on 
when the trolley was put in operation before the 
bumper had been put in place. The trolley came bac! 
the 


the welds held and showed no signs of fracture. 


a terrific force against two braces and bent th 


INSPECTION METHODS DEMONSTRATED 
AT CHICAGO 
At the meeting of the American Ws 
Society, Chicago Section, which was held 


December 
Friday e 
December 12th, approximately 175 members and guest 
demonstrations of 
A welded tank shell containing two 
representing four different 
cedures, was made up for the purpose of this 
Fred Outealt of the Linde Air Products Co. read a 
on the subject of “The Stethoscopic Method of Insp: 
Welds” and provided the necessary apparatus so that 
who were interested could obtain a little preliminary 
the specimen. C. E. Swift of the Westing 
Electric & Mfg. Co. gave an illustrated talk on the mag 


gathered to witness various metho 


Inspecting welds. 
tudinal 


-eams, welding 


lemonstrat 


tier on 


nethod of weld inspection; then demonstrated the use of 
test meter with the electromagnet and the method of ma 
magnetographs with iron filings. Magnetographs wer 
of all four sections of the welded specimen. E. W. Pag 
the Electric X-ray Corp., Chicago, gave a1 


trated lecture on the use of the X-ray for inspecting 


General 


which included both radiographs and pictures made b 
crystal diffraction method. The slides shown included 

graphs of the four welded sections of the specimen. A 
degree of interest in this program was indicated by the 
that this meeting drew the highest attendance recorded 
several years. There were over eighty members and g 
present for the dinner at the Palmer House which pr¢ 
It is the plan of the Program Committ 
the Chicago Section to carry out additional inspection 


tests ting. 


the meeting. 


of the specimen at a subsequent m« 


ACETYLENE ASSOCIATION PUBLISHES 
LAST YEAR’S PROCEEDINGS 


technical papers, 


The the 
convention of the International Acetylene 
November 153 to 15, 1929, 


in a 297-page, cloth-bound book, 6x9 in. 


reports, and discussions of 
Associatl 
in Chicago, have been put 
in size. The p: 
most of which have appeared in the welding magazit 
other industrial publications, include six devoted to a 


welding and the training of welder-mechanics, a pap 


the status of boiler welding, one pertaining to the 
welds, including non-destructive as well as dest! 
methods, a paper on copper welding, three on structura 


welding and cutting, and others relating to safety pra 


protection against fire, piping systems for commercia 


1s and residences, the use of automatic torch cutting 


chines in production work, and welding in the pump ind 


Various uses for carbide gas were given considerat 


reports of the technical committees. The report of tl 


Acetylene Committee is omitted, but the discussion 
report is printed in full. An index adds to the val 


book as a reference work. 
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WELDED REPAIRS MAKE EXPENSIVE 
CASTINGS LIKE NEW 


the repair of castings of considerable bulk or very 


cate shape, the welder often can exercise his ingenuity 
make a job that is as good as the original casting and 
obtain a construction of strength than 


etimes greater 


erly. 
(see 


the 
welding 


ie welding of a large 190-ton-pressure toggle 
1 and 2), which had broken both 


of 


press 


legs at 


across 


ank bearings, is an interesting example how 


be used to reclaim broken castings at a low cost com- 


ed with the loss entailed if the casting were discarded. 


Because of the great size of the casting involved, it was 
The cracks, there- 
e, were chamfered out and the stud method of repair was 


A total of 74 


ded to weld it at the customer’s plant. 


ised, employing the metallic arc. 15-in. steel 


ds, 2 in. long, were inserted in the chamfered area in 
each leg of the press. The welds were then ground off 


wth with the surface of the casting. 
lo add further strength to the weld than that afforded 
by the steel studs and the weld metal, and also to strengthen 


he remainder of the casting at the top of the two legs, 
patching plates were bound firmly to the surface of the 
casting by means of bolts. The plates were used on all the 
vertical sides of each leg, except the inside surface, where 


hey were omitted because it was necessary to maintain the 


iginal clearance between the two legs of the castine. nor 


e plates used in the slots below the bearing housings. 
The plates on the large surfaces surrounding the bearing 

isings were cut in such manner that their edges followed 
the edges of the casting, and they fitted around and flush 


th the boss extending out from the bearing housings. with 
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Fig. 1 | 

The Area Shown in W 
Fig. 2 | After 

the Outside Surfaces of 








This Large Shear Press Casting Was Cracked in Service and 
The Dark Area Extending Some Distance to the Right of the 
Two Lugs Shows the Location of the Weld. 


Fig. 3. 
Welded. 


the 
Narrow plates were cut to fit the narrow sides 


a slot below housing to conform to the slot 
the 
of the casting, 
of flat steel by 


ever necessary they were formed to fit the surface. 


cut out in 
casting. 
All plates were cut out 


oxy-acetylene torch, and wher- 


both back and rear. 


means of the 


Holes were drilled through the plates to receive the patch 


boits, then the plates were held in their correct positions 


Large Toggle Press That Was Cracked in Both Legs and Repaired by Welding. 


Was Chamfered Out, Then Steel Studs 


Deposited by the Metallic Arc 


hite Inserted and Metal 


the Welds Were Completed, Reinforcement Plates Were Welded to 
Both Legs and Held Firmly to the Casting by More Than Two 
Hundred Patch Bolts. . 





























4s 


on the casting, and locations of the holes in the plates were 
transferred to the casting by means of center-punch marks. 
The plates were then removed and the casting drilled and 
threaded at each of the punch marks to receive %-in. bolts, 
2 in. long, with countersunk heads. After the bolts were in 


place, a bead was run around each bolt head. In all, 212 





Fig. 4. This Drop-Hammer Frame, Which Was Cracked at Two Places 
in the Throat, Required 350 Cu. In. of Oxy-Acetylene Welding. 


of these patch bolts were used. The plates, after they were 
in place, were welded to each other along their edges. 

Where broken though of large can 
be removed to the welding shop for repair, the usual method 


castings, even size, 


of welding is to champfer out the metal at the line of frac- 
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ture, then preheat the adjacent metal to a red heat, and t 
fill the broken section with metal deposited by the oxy-a 
lene torch. 
this 


The shear press shown in Fig. 3 was welded 


manner. The section where the break occurred in 





q These corners were built 
| # up by welding, 
e+e? wl 











Fig. 5. The Corners at the Small End of This Casting Were Built U; 
by the Gas Torch After They Had Been Broken Off in Service 





casting was a short distance in front of the two lugs, ar 
part of the repair is evident from the darker area at 
point. In this view, the casting is shown lying on its 
This 


structural iron of heavy section. 


with the repair completed. press is used for cuttir 
Another interesting casting repair is shown completed 
Fig. 4. This is a frame for a 15-ton steam drop hamme 
The throat was cracked in two places, and the repai) 
tailed 350 cu. in. of oxy-acetylene welding. 
desirable to build 


Sometimes the welder finds it up ca 


iron parts when making repairs. When corners are chipped 
off or worn parts worn so they become loose, it is oft 
times cheaper to build up in the low spots than to mak 
new casting. Fig. 5 shows a column for a press, in wl! 
the corners indicated by the arrows were completely bu 
up by weld metal deposited by the oxy-acetylene torch. A 
total of 82 cu. in. of weld metal was required for this repa 
All these jobs were done by the Western Welding & Eq 


ment Co., of 1432 W. Lake St., Chicago, Il. 
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(Left) 


Exterior of Shell, 


AN ALL-WELDED 


An interesting example of the use of welding in the con- 


View of Complete Boiler. (( 


enter) 


struction of heating boilers is shown in the accompanying 
illustrations, these being three views of an all-welded boiler 
manufactured by the Youngstown Welding Co., Youngstown, 


Ohio. The first photograph is that of a complete boiler, 


which shows ample evidence of the use of welded connec- 
tions at every possible point in the exterior. The connec- 
tions for the gas burner shown in the bottom and for the 





H| 
Showing Welded Tubes. (/) 


HEATING BOILER 


heat-control device are made by means of 


ht) Looking Inside the Shell. 


fittings, 

count of the obvious necessity for tees and dismantli 
case any replacement or readjustment is required by 
parts. The other photographs show the exterior and int 
appearance of the shell containing the tubes, which p: 
100° The tubes are arranged in layers 0! 
There are 96 of these tubes welded to the shell. The « 
job shows every evidence of simplicity and efficiency. 


welded. 
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WELDED SEAMS OF PRESSURE VESSELS _ They are to be 103 ft. in height by 50 ft. in diameter in the 

STRENGTHENED WITH BUTT STRAPS middle of the cylinder section. Their comparative size can 
best be determined by the photograph which pictures a com- 
pleted holder beside the ones under construction. The com- 
pleted holder is one which has been in use for a number of 


avy steel strip plates, or butt straps, are welded over 
welded joint of pressure vessels built in the Columbian 
St Tank plant at Kansas City, Mo., yrovide additional oe 
. Tank plant at Kansas ty, Mo bal provide addit “ seasons, and lacks several feet of being as tall as the new 
strength. Tests have shown that this method produces a is 
ones under construction. The working pressure of these 
holders will be 50 lb. per sq. in. 





The thickness of the metal used in the shell or cylinder 
portions of these tanks is 1 in., while that of the heads or 














Welded End of Pressure Tank. 


oints that in every case are stronger than the steel plate 
itself. Vessels with strength to withstand an internal pres- 
of 1,200 lb. per sq. in. are being fabricated by this 


metnoda, 





On the inside of a tank having a working pressure of only 








- a 


| 











‘ 





Fig. 1. Large Arc-Welded Gas Holders, Two in Course of Construction. 


domes is *4 in. All seams and rivet heads are to be electric- 
are caulk welded for gas tightness. The rivets used in the 
cylinder sections are 1% in. in diameter, while those in the 
domes are 11-in. in diameter. The welding of these rivet 
Butt Straps Welded to Outside of Girth Seams. heads, together with the footage of the seam welding, will 











»., butt straps are placed about 40 in. apart. As the pres- is ae ae oe it 
sure is increased, the frequency of the butt straps is in- 
creased, and at 30 lb. hydraulic pressure the butt straps are 

iced about 30 in. apart. 





One of the illustrations shows the end of a tank for a 

rking pressure of 250 lb. fabricated with butt straps on 
nside. The other view shows outside butt straps on 
designed for 500 lb. working pressure. 


HUGE HIGH-PRESSURE GAS HOLDERS ARE 
ARC WELDED 
the purpose of storing sufficient quantities of gas 
for heavy consumption periods in cities and densely 
ated areas, gas companies are erecting large tanks, or 
ers” as they are termed. 


accompanying photographs show two clusters of these 








eas holders in the course of construction for the Southern 
: ties’ Gas Co., of Los Angeles, Calif., the construction 
hich employs both riveting and are welding. These 
holders will have a net capacity of 500,000 cu. ft. each. Fig. 2. When These Tanks Arve Compicted, AM Seams and Rivet Heads 


Will Be Caulk Welded for Gas Tightness. 
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total approximately 20,000 ft. of welding in each holder. 

The holders are supported by sixteen heavy steel arc- 
welded columns, secured to the holders also by electric weld- 
ing. The erection towers for hoisting material, etc., as seen 
in the pictures, are 140 ft. high with &80-ft. booms. 

Fig. 1 is a cluster of four of these gas holders which are 
being erected at Santa Ana, Calif., and Fig. 2 shows the 
erection of two additional holders being erected at Pomona, 
Calif. Construction is by the Western Pipe and Steel Co., 
of Los Angeles, Calif., to whom credit is due for the cour- 
tesy of furnishing the data for this article. 


INCREASES PENETRATION OF X-RAYS 

X-rays at 500,000 volts, more than twice as high a voltage 
as is being used in today’s most powerful therapy tubes, 
have been attained by Dr. W. D. Coolidge, of the General 
Electric research laboratory at Schenectady, N. Y. Such a 
decided increase in voltage, and hence increase in penetrat- 
ing power of the rays, has been made possible by a system 
of “cascading” the tube. Another X-ray tube is now being 
developed which will operate at 900,000 volts. 

In the new 500,000-volt tube, the target replaces the “win- 
dow” of the cathode-ray tube so that, instead of cathode 
rays being emitted by the tube through such a “window,” 
X-rays of exceedingly high penetrability are generated by 
the impact of the electrons (or cathode rays) on the target. 
This eliminates the difficulty heretofore encountered of a 
“cold cathode” effect, whereby at high voltages current 
flowed through the tube even when the cathode filament was 
not heated. 

The highest-voltage Coolidge X-ray tubes used commer- 


| Jecem 


cially at present are of 200,000 volts peak capacity, ar 


of two types—water-cooled and air-cooled. 


to considerable extent in industrial applications of X 
since the high voltage gives the necessary penetratior 


Both are 
able for X-ray therapy. The air-cooled type has beer 


a 


quired for examining the heavier metal objects. Indust) 
higher voltages will permit radiography of thicke: 


and shorten the time required for exposure. 


GAS PRODUCTS ASSOCIATION ADOPTS 


NEW EMBLEM 


Members of the Gas Products Association have bee) 
fied that a new emblem has been selected for use by 


bers, a copy of which is shown below. 





It is considered 


the new emblem is more indicative of the industry 


sented by the Association than the one previously used 


is our aim,” says the announcement, “to establish this em} 


in the minds of the public as standing for the developri 
of the gas-welding and cutting industry.” 


Other important G. P. A. announcements 


nual midwinter meeting, which it is announced will b: 


refer to the 


during January, and to the appointment of all comn 














Fig. 1. Welders Working on Frame of Ski. Fig. 2. Fabric Covers Protect the Framework From Snow and Ice. 
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WA 





Runner Is Riveted to the Frame. 


WELDED LANDING SKIS FOR ARMY PLANES 


snow inside the ski in landing or taking off is prev 


\ very interesting piece of welding work is illustrated by 
the accompanying photographs. The pictures are of air- 
plane landing skis which are to be used in the snow country 
of the North where ordinary landing wheels are very im 
practicable. 

The Welded Products Co. of Bell, Calif... recently com 
pleted a large contract of these skis for the U. S. Army Air 
Service. The skis are of two sizes, for different types and 

zes of planes. 

The framework of these specially fabricated skis, as 
shown in Fig. 1, is of oxy-acetylene-welded chrome-molybde 
num-steel construction, which provides the utmost of strength 


without prohibitive weight. The accumulation of ice and 


a fabric cover laced over the frame, 


as 


shown in 


which adds a degree of satety where a rough or une\y 


surface is encountered. 


Fig. 5 shows the completed ski (without 


the bottom or runner of which is of 


heat treated and riveted to the welded 


ew of one of the bottoms is also shown 


tn 


e 


fabri 


corrugated 


The Welded Products Co. are specialists 


ve, and fabricating steel, and have 


i! 


matic oxy-acetylene cutting equipment, 


furnaces with a maximum capacity of 


frame \ 

in Fig. 2 
n cutting 
recently ada 
presses rang! 
ind a 


| 


by 


T's to 325 tons capacity, and also preheating 


» 








Fig. 3. The Corrugated Dura 
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SIXTH ANNUAL WELDING CONFERENCE 
AT PURDUE 

he Welding Conference held at Purdue University, La- 
fayette, Ind., on December 10th and 11th, was the sixth suc- 
essful attempt to bring before the industries of the state a 
close-up picture of the most up-to-date practice in the appli- 
cations of all forms of welding. The Engineering and Ex- 
Department and the Department of Practical 
Mechanics are to be congratulated on the continued interest 
and expressions of appreciation for their efforts to make 
- event so valuable to the men who come not only from 


tension 


Indiana but also from several neighboring states to hear the 
papers and witness the demonstrations. Two days and one 
evening were crowded with the activities of the program. 

Some of the subjects discussed included new phases of 
welding, training welders, use of gas and electric welding 
in manufacturing operations, testing welds, structural weld- 
ing, riveted vs. welded joints, hand and multiple cutting, 
machine welding, welding alloys and special steels, resistance 

elding, and welding kinks. 

Exhibits and demonstrations by manufacturers of welding 
equipment and the Practical Mechanics Department included 
the application of Stellite and similar metals, cutting with 
hand and machine torches, welding aluminum, bronze weld- 
ing, the oxygen torch, cutting cast iron, welding cast iron, 
and tests of welds. 

Interest in the program and demonstrations was very high 
throughout the conference. The fact that the registration 
of guests totaled 287, which is a record-breaking figure, is 
an indication of the high value placed on this program by 
those who live close enough to Purdue University to be able 
to attend this annual welding event. 


PAPERS AND EXHIBITS AT MILWAUKEE 
ARC-WELDING CLINIC 

The are-welding clinic held in Milwaukee, Wis., December 
Ist to 3rd, under the joint auspices of Marquette University 
and the Northwestern Manufacturing Co., was characterized 
by a large attendance from all parts of the state and by a 
high degree of interest. 

The program of papers was as follows: “Metallurgy of 
\re Welds,” by J. E. Schoen, Assistant Professor of Mechani- 
caland Metallurgical Engineering, Marquette University. “Re- 
cent Developments in Are Welding,” by K. L. Hansen, consult- 
ing engineer, Northwestern Manufacturing Co. “Electric Arc 
Welding of Aluminum,” by W. M. Dunlap, research engineer, 
Aluminum Co. of America. “Redesign of Machinery and 
Machine Parts,” by Otto Voss, superintendent of boiler shop, 
Allis-Chalmers Manufacturing Co. “The Relation Between 
Quality and Economy,” by L. C. Monroe, sales department, 
The Welding Engineer. “Metal Are Welding With Copper 
Alloys,” by I. T. Hook, research engineer, American Brass 
Co. “Structural Steel Welding,” by A. V. Wilson, Mississippi 
Valley Structural Steel Co. “A Future for Engineers in the 
Welding Industry,” by H. S. Card, editor, The Welding En- 
gineer, “Miscellaneous But Profitable Applications of Are 
Welding,” by Robert Notvest, welding engineer, Indianapolis, 
Ind, “Welding of High Pressure Vessels,” by Emil Behling, 
superintendent of welding, Vilter Manufacturing Co. 

One of the most interesting features of the clinic was the 

isplay of welded materials offered by various manufac- 
turers from the Milwaukee district. The names of the com- 
)anies exhibiting and the material exhibited were as follows: 


Company 


\!loy Metal Products Co. 
Milwaukee, Wis. 


Material Exhibited 
Allegheny metal parts and 
fittings fabricated by are 
welding. 

Federal Steel Sash Co. 
Waukesha, Wis. 

Hall Steel Joist Co. 

M vaukee, Wis. 


Arc-welded sash and window 
frames. 
Arc-welded steel floor joist. 








THE WELDING ENGINEER 


Harnischfeger Corp. 
Milwaukee, Wis. 


The Heil Co. 
Milwaukee, Wis. 


C. Hennecke Co. 
Milwaukee, Wis. 

B. Hoffmann Mfg. Co. 
Milwaukee, Wis. 
Kearney & Trecker 
Milwaukee, Wis. 


Lakeside Bridge 
Milwaukee, Wis. 


& Steel Co. 


The C. M. & St. 
Milwaukee, Wis. 
Milwaukee Welded 
Milwaukee, Wis. 


P. Railroad 


Northwestern Mfg. Co. 
Milwaukee, Wis. 

The Oilgear Co. 
Milwaukee, Wis. 

F. Rosenberg Elevator Co. 
Milwaukee, Wis. 

A. O. Smith Corp. 
Milwaukee, Wis. 


Standard Sheet Metal Works 
Milwaukee, Wis. 

The Vilter Mfg. Co. 
Milwaukee, Wis. 
Allis-Chalmers Mfg. Co. 
West Allis, Wis. 


Steel Co. 


Si 
Arc-welded gear case, and 
photos of bases and other 


parts fabricated by are weld- 
ing. 

Test bars showing strength 
of are-welded aluminum and 
Allegheny metal. 


Are-welded fireproof side- 
walk door. 
Tube-Turns and arc-welde | 


pipe fittings. 

Are-welded gear case, and 
photos showing application 
of welding in their plant. 
Steel beam illustrating dif- 
ference between riveted and 
are-welded construction. 
Worn railroad frog built up 
by are welding. 

Chairs, bins, and other fur- 
niture fabricated by are 
welding. 

Motor rotor brazed with arc 
torch, and welded trucks. 
Jigs and a broach base. 


Elevator parts fabricated by 
are welding. 

Arc-welded oil pipe; sample- 
of welded pressure vessel 
which had been destroyed to 
prove weld was _— stronger 
than parent metal; also 
movies showing welding op- 
erations in their plants. 
Are-welded brass parts. 


Are-welded ammonia header 
and fittings. 

Photos showing application 
arce-welding process in their 
plant. 


FUNDAMENTALS DISCUSSED AT 
LOS ANGELES MEETING 
The November meeting of the American Welding Society, 
Los Angeles Section, was held Tuesday evening, November 


18th. 


After-dinner cigars were enjoyed during the showing 


of motion pictures through the courtesy of Perry F. Backus, 
local attorney and Cine-Kodak enthusiast, and the Eastman 


Kodak Co. 
The chairman, W. 
unexpected visitor, R. 


local 


F. Millinger, introduced an 


H. Atkinson, past chairman of the 


San Francisco Section, who spoke regarding that section's 
activities and voiced his approval of the decision of the 
Los Angeles Section to endeavor to hold several meetings 
in the near future in local welding shops. 

The feature speaker of the evening was Prof. Arthur EF. 
Hoare, of the University of Southern California, whose sub- 
ject was “The Welder’s Eyes.’ Preceding this talk, 
a picture was shown on the mechanical operation of “How 
We See.” Prof. Hoare treated the subject from the welder 
layman’s standpoint. He entered into his subject whole- 
heartedly, and by means of diagrams on the blackboard and 
vivid mental impressions he held his audience’s closest at- 
tention throughout the whole talk. 

After Prof. and a short 
Wulf, chemical engineer, continued his lecture on ‘The 
Chemistry of the Welding Flame,”’ which centered around 
the chemical constituents of the welding flame. This is an 
educational from recent meetings, and 
which it is hoped may be continued indefinitely. 


Hoare’s address recess, R. H. 


feature continued 

C. Oatis gave a brief outline of the welding of the Dallas 
(Texas) Power & Light Co. office building, which has just 
been completely fabricated by electric welding. 
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The picture be- 
low is of a lintel 
made of two I- 
beams, joined at 
an angle of 30 
deg., with a plate 
cut and welded to 
the bottom. 


re 
| 
| 
| 























At the left 
are shown a 
series of trusses 
in the roof 
structure of the 
welded audi- 
torium in the 
court of Gen- 
eral Electric re- 
search labora- 
tory at Schen- 
ectady, N. Y. 
Note the upper 
and lower 
chords consist- 
ing of half an 


I-beam, also 
the arch type 
of truss. 














An unusual ap- 
plication of 
arc welding in 
wrought anchors 
welded to chan- 
nels used as pave- 
ment supports, is 
shown in the view 
above. The center 
picture shows a 
welded _ staircase 
made of stock 
structural shapes. 














Welder at work on girder- 
to-column connections on the 
structure shown in the large 
illustration at the top. 
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TRAINING AND SUPERVISING WELDERS 
FOR STRUCTURAL-STEEL WORK 


fhe insuring of good welds in the field when erecting or 
strengthening such structures as bridges and buildings, is 
a problem that must be met by contractors who are respon- 
sible for such work. The Leake & Nelson Co., of Bridge- 
port, Conn., who carry on a general welding engineering 
business in the consulting and contracting fields, require 
all their field welders to pass a rigid qualification test, and 
specimens of their work are tested periodically. In addi- 
tion, they conduct a school for the training of structural- 
steel workers as welders. 

This company has been engaged in a consulting or con- 
tracting capacity on such well-known field-welding opera- 
tions as the 14-story office building of the Edison Electric 
Illuminating Co., at Boston, Mass., the Sterling Memorial 
Library of Yale University, and other projects of equal 
importance, including several bridge-strengthening jobs, all 
employing welding to a more or less extent. 

This company’s Field Welding Test Sheet No. 302 is 
reproduced in Fig. 1. This is the standard qualification 
test sheet; and all welders must qualify in accordance with 
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LEAKE & NELSON COMPANY, Inc. 


Works & Genera! Office ELECTRIC WELDING DEPARTMENT 
203 Ash Street 
Bridgeport, Conn 


Tel. Noble 3600 


New York Office 
Grand Central Terminal 


R 1848 
STUDENT'S REPORT Tel. Gane Hill 7187 


Classes 

Tuesday, Wednesday, Thursday “aoe 

7:00 to 9:00 PM Date 
Name 
Address Tel. No 
Age Married or Single 
Education 
Shop Welder 


Experience as:—Bridgeman Apprentice . 


(Check which) 
If so, how long 








Type of Welds | | 
== + + + 
Striking Arc } 
——___ 4 = 4 + 
Maintaining Arc } 
—_—_——_—— —__—_— + + + + 
Recovering Arc | 
consisaaee - - 4 —_ 4 + 
Speed of Travel | | 
Et le 5 4 4 — 
Resuming Deposit 
namnenmen - . + + - + + 
Position | 
diet — 7 + + 
Penetration | | 
— + ——_—+—____ + 
Bead 
ee cencnmcngtemndes — | 4. = 4 4 
Weaving it | 
cniliagemeeadaaaa fie akanslaaiiadel 





= _ _ + 
General Appearance of Work | | 


~~ Result of Specimen Test. 





Characteristics :— 
Temperament Conscientiousness .. 
Dependability Reaction to Criticism. 


General Remarks: 





Instructor’s Report Blank for Students. 


the specifications shown in this sheet or any others that 
the architect or owner may desire, and as often as they 
desire thereafter. In addition, the company qualifies its 
welders every thirty days whether or not it is required. 

The welders also are required to weld special specimens, 
which are broken at the building site on each project and 
witnessed by the inspector. This, explains A. G. Leake, 
president of the company, serves to keep the welder con- 
stantly on the qui vive, and insures consistently good work. 

Fig. 2 shows the report blank that is used in the com- 
pany’s training school. The instructor fills out one of these 
for each student and signs it. 


BATTLEDECK FLOORS TO BE TESTED BY 
BUREAU OF STANDARDS 


A comprehensive and extensive program of load tests, 
fire-resisting tests, and sound tests of the battledeck floor 
is being conducted for the American Institute of Steel Con- 
struction by the Bureau of Standards at Washington, D. C., 
according to the annual report of F. H. Franklin, Director 
of Engineering Service of the Institute at the eighth annual 
convention recently held at Pinehurst, N. C. 

Fire exposure will be applied to the floors from below in 
twelve of the test series, and in six tests fire exposure 
from above will be applied by burning combustible materials 
such as wood and paper in amounts from 10 to 40 lb. per 
sq. ft. of floor area. Various degrees of protection will be 
given the upper surfaces of the welded steel-plate floor for 
these tests, from the bare plate to a series of five varying 
types of floor coverings. 

The fire exposure from below will be obtained with a gas 
furnace using 48 horizontal burners. The protection ap- 
plied to the beams will vary from a %-in. thickness of 
plaster on metal lath to 2-in. gypsum slabs hung from the 
lower beam flanges to form a suspended ceiling. Three 
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tests in which a hose stream will be applied to the heated 
floor after a period of fire exposure will also be included. 

The floors will be supported during the tests within a 
heavy steel restraining frame, and superimposed loads of 
15 to 160 lb. per sq. ft. will be maintained constant during 
the fire tests. In some tests the floor connections with the 
restraining frame will be designed to give full restraint to 
the construction, and in other tests the ends of the beams 
and plates will be freely supported with opportunity for 
expansion. The test floors will be 18 ft. long and 131. ft. 
wide. The beams will span the full length of the floor, 
except in five tests where the beams will be supported on a 
girder at an intermediate point to introduce the details of 
fireproofing required for the girder. 

The load tests will consist of strain-gage measurements 
on one panel, which will be placed in the restraining frame 
used in carrying out the fire tests. The tests will determine 
the location of the neutral axis of the T-beam section 
formed by the I-beams and plates, the intensity of stress in 
the upper surface of the plate between beams, the shearing 
stress on the welds, and the yield point, the last-named test 
requiring the increasing of the live load in increments up 
to the point of failure. 

Six sound tests on battledeck-floor panels, each with a 
variation in ceiling protection and floor covering, will also 
be carried out. 


TOLEDO WELDING FIRM BUILDING A 
WELDED BOAT 


The Hansen Welding Co., Toledo, Ohio, recently started 
work on the construction of an all-welded 35-ft. cruiser. 
The bow of this boat is shown in the left background of 
the illustration. In the foreground sits one of the portable 
equipments operated by the company. Mounted on the 


truck are the gasoline engine, welding generator, and an 
' t : § es 


Mare, 




















Bow of Welded Boat Is Shown in Left Background. 


air compressor. The Hansen company operates two trucks 
and one barge, each of which is equipped with air com- 
pressors and complete welding equipment similar to the one 
shown in the picture. 


NEW EDITION OF CODE FOR WELDING AND 
GAS CUTTING IN BUILDING FIELD 


The American Welding Society announces the publication 
of the 1930 Edition of Code 1, Part A, Code for Fusion 
Welding and Gas Cutting in Building Construction. This 
edition, quoting from its preface, “includes an appendix 
whose use obviates the necessity of consulting the publica- 
tions of the American Bureau of Welding cited in the 1928 
edition; and the body of the code has been reworded to 
correspond. The matter given in the appendix is primarily 
a digest of the publication previously referred to, with 
additional explanatory matter where needed to make it 
more applicable to code purposes.” 





The 1930 Edition, as explained by the Committe: 
Building Codes under the A. W. 5S., is, in other resp 
essentially as published in 1928, except for minor cha; 


in the wording of three paragraphs in the body of the 
The changes apply to Sec. 3, Par. 1, wherein the 
mittee has limited the application of structural welding 


cited specification for base-metal parts; to See. 4, 
wherein a design criterion for fillet welds, place 
verse to the direction of stress, has been included: 


classified. 


Copies of the 1930 Edition of Code 1, Part 


Pa 


| 


a 
Sec. 5, Par. 5, wherein beveling of butt joints which } 
only one edge beveled for welding have been defi) 


as 


available at American Welding Society headquarters, 


59th St., New York City. 


DEVELOPS EQUIPMENT FOR TILTING 


AUTOS FOR REPAIR 


Information received from Williamson’s Welding 


iocated at 207 South E St., San Bernardino, Calif., indi: 
that this concern, of which Alva Williamson is th 


W 


prietor, has built up a business of considerable proport 


on the specialty of rebuilding flywheel gear teet 
process used in the Williamson plants involves the 








Showing Auto Tilted for Repairing Starter Teeth 


of the teeth without removing the flywhcel from 


h. 


th 


The car is driven onto a special tilting frame, which 
patented by Mr. Williamson in November, 1928. Whe: 


frame is tilted, the flywheel is easily accessible by eit! 


moving the pan or cutting the flywheel case. A spec 


coated high-carbon steel electrode is used to fuse ne\ 
directly onto the base or root of a broken, chipped 


multilated tooth. The tooth is then ground to the 


\ 





size and pitch. It is said that the average time for ma 


a repair is from one to two hours, depending on 
cessibility of the flywheel. The firm has branch 


Los Angeles, Long Beach, Hollywood, San Diego, Oakla 


San Francisco and San Jose, and has licensed othe 
to use the patented tilting device for this purpose. 
cular recently issued states that over 25,000 flywhe« 
repaired by this procedure in 1929. 


DATA SHEET ON BATTLEDECK FLOORS 


{ J 


he 


Tr 


} 


\ 


How to compute stresses in battledeck-floor construct 


is described in A.I.S.C. Technical Data Bulletin No. 


oe. 


lished by the American Institute of Steel Construct 
Examples are given, and the amount of welding requir 
determined, based on A.W.S. specifications. A table is ¢ 


of deflections, section moduli, maximum moments, et 


various 6-in. beams and joints used in conjunction w 
14-in. plates. 
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Hints for the Welder 











HEN YOU FIND a new way to do a hard job, or finish a particularly interesting weld, can you describe 

how the work was done? ..... . . Have you learned some little stunt every welder ought to know? 

.. ++. Write to us about these things . .... . This department helps you welders to help each other. 
Write up your ideas any old way and just make rough pencil sketches . . . . We'll fix them up for publication. 


ee: 














IDEAS IN WELDED PROTECTORS FOR 
LAMP AND SIGNAL POSTS 


Two types of welded that 


protectors serve as buffers 

avainst reckless motorists are shown in the illustrations. 

The one in the upper view stands as a guard between a 

ailroad-crossing signal and the traffic of a busy street. It 

s made of discarded railroad rails cut to proper size and 
welded, and forms its own anchor to the ground. 

The two lower pictures are views of a safety-zone and 














Welded Guards Made From Discarded Rails. 


lamp protector which four old rail 
embedded upright in the pavement, with three pieces of 
boiler plate are welded to them. This makes a neat and 
effective barricade against the carelessly driven automobile, 
and more than three hundred of these 
ready installed in the city of Cincinnati. 


comprises pieces of 


protectors are al- 


UNUSUAL WELDING APPLICATIONS 

A great variety of work in both production and repair weld- 
ig is shown in the photographs submitted by Geo. T. Kerr, 

the firm of McIntyre & Kerr, Berkeley, Calif., in the 
photographic contest conducted this year by the Stoody Com- 
pany, of Whittier, Calif. This group of photographs was 
awarded first prize in the group calling for unusual welding 
applications. Much of the work shown exhibits originality 
n design, and first-class workmanship is evident in all the 
obs. The winning photographs in Class 1 were reproduced 

the September issue of The Welding Engineer. 
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Each of 
these designs saved 85 lb. in weight and $13 in cost compared 
with the malleable-iron casting. 


Fig. 1 shows an all-arc-welded motor support. 
Mr. Kerr reported at the 
time of submitting this photograph that a total of $450 had 
been saved over castings for this one part. 


Fig. 2 is a welded jig for machining the combustion cham- 
ber in the cylinder heads of gasoline engines. 
> 


Fig. os 


hows a plug gage, the ends of which had become 
worn under size. To repair this, the ends were ground down 
a little smaller in diameter and then Stoodite applied, after 
which the ends were ground to the exact size required. The 
Stoodited surface outwears hardened steel, and its applica- 
tion allows expensive and accurate tools that have been worn 
undersize to be reclaimed with the minimum of expense and 
effort. 

Figs. 4, 5, and 6 are pilots or guides used in conjunction 
with jigs or fixtures. Fig. 5 shows a pilot with three deposits 
of Stoodite, more or less evenly spaced, running as far up 
the bar as required. Fig. 4 shows the same bar equipped 
with a bushing as well as with a counterbore on the end. 
The bar is ground to size after the Stoodite is deposited. 
Fig. 6 is a bar for holding tungsten-carbide tools for a boring 
or sizing operation on automotive pistons, and a slightly 
different method of finishing the Stoodite was employed. 
The bar was turned about % in. undersize on the small end 
and, as in the case of the other pilots, three lines of Stoodite 
about %4 in. 


S 


wide were deposited lengthwise along the bar. 
A groove was then cut in both edges of each strip of deposited 
metal, and the diameter ground to size. The grooves give 
the Stoodite a sharp edge, which acts as a scraper and pre- 
vents fine chips from working in. 

Fig. 7 is a gage—one side for “GO” and the other 
for “NO GO.” The usual method of making this gage is to 
machine out to a rough size, using tool steel, then heat treat 
and grind to the exact size. 


snap 


The gage shown, however, was 
cut out of machine steel by means of an acetylene-torch 
machine, then Stoodited and ground to size. 

Fig. 8 is a welded motor support for a bus engine, show- 
ing the parts at the top, then the welded assembly, and at 
the bottom the part machined and finished. The plate was 
torch cut to shape and the hole burned out; then the V was 
machined out on a lathe. 
seamless tubing. 


The other pieces are standard 


Fig. 9 shows in the top view a fixture, having the tips of 
the four arms Stoodited and then ground, and in the bottom 
view a welded jig which plainly shows three lines of Stoodite 
deposited on the surface from which the work is to be located. 
The use of hard-facing material deposited by welding is 
better than the conventional method of screwing hardened 
and ground strips to the jig. The center view is a jig part 
with pads of Stoodite; a piece of carbon was used to keep the 
deposited metal in shape, after which the Stoodite was fin- 
ished by grinding. 

Fig. 10 illustrates oxy-acetylene-welded starter and gen- 
erator straps; also a broken magic chuck, repaired by weld- 
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A Miscellany of Welded Jobs 


I. Welded motor support. 2. Welded jig. 
3-7. Various types of gages and pilots, sur- 
faced with hard-facing material and ground 
to size. 8. Parts and welded assembly of mo- 
tor support. 9. Showing a fixture, a jig part, 
and a welded jig, all with pads of Stoodite 
applied. 10. Starter and generator straps; 
also magic chuck before and after welded re- 
pair. 11. Two plate assemblies with Stoodited 


pads for guiding the work. — 
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These Flanging and Piercing Dies, Fixture, Gas-Engine 


ng, in which the right-hand view shows the chuck with the 
tang twisted off. the center view shows a piece welded on, 
and the finished repair 

To repair the chuck, 


is shown on the left. 

the broken shank was cut back about 
2 in., then a piece of S. A. E. 3140 steel long enough to make 
the shank full length was are welded on the end. Before 
welding, both pieces were V’d down to within \% in. of their 
centers. The welded chuck was buried in lime to cool, then 
the shank machined to its original size and shape, after which 
the extreme end of the tang was heated for hardening, then 
drawn to 1,000 deg. F. 
Each of these chucks 


$7.15, 


, at which the tool was ready to use. 
(size No. 2) has a value when new of 
and $2.00 will put it back into service with a tang 
stronger than the original. The shop of McIntyre & Kerr 
has repaired hundreds of such tools by this method. The 
ordinary method of repair, in which sufficient metal is built 


up to re-machine a new tang, produces a tool that is not 
strong enough 
The starter and generator straps shown were made by 


cutting strips 2'» in. wide and of the proper length out of a 
's-In. cold-rolled steel plate, then cutting a notch out of one 
end, which end was then curled in a die. Next the curled 
end was welded. the piece bent to the required form, and the 
two clips formed on a punch press and welded in place, which 
completed the operation. 

The part shown at the left in Fig. 11 consists of a gage 
base plate, a center plate, and a pin, both plates being cut 
ut of plate by means of a torch. The *4-in. center plate is 
surface ground, a hole bored and reamed in the center, and the 
piece rough-turned about % in. below the finished diameter. 
Eight Stoodite pads, each about 1 in. long, were then welded 
round the periphery and ground to the exact diameter, 
aiter which the hole for the vertical pin was bored accu- 
rately and the pin hardened and ground and pressed into 
place, 

The other piece shown in Fig. 11 is somewhat similar to 
the part just described. This is the end plate of a jig for 


drilling holes around the bell or flywheel end of a truck- 














Muffler, and Balancing-Machine Parts 


Are All-Welded. 
motor crankcase. The lower plate carries the bushings for 
guiding the drills; and bolted and doweled to this is another 
plate for locating the case correctly for drilling, this plate 
having about 40 Stoodite pads welded to its periphery. The 
pads are finished by grinding to give the correct diameter. 
The two end pieces are also Stoodited and ground. 

Fig. 12 is an illustration of some are-welded dies for flang- 
ing and piercing the pieces shown on the extreme right and 
left. The hinged piece shown in the center was rolled from 
3,-in. plate and the rim and lugs welded in place and ma- 
chined. The forming punches shown in front are of 
iron. 


‘ast 


Fig. 13 is a welded fixture for milling a gasoline-engine 
part. 

An all-arc-welded muffler 
in Fig. 14. 


for an automobile bus is shown 
The inside part of this muffler also is are welded. 

Fig. 15 shows a group of welded parts for a balancing ma- 
chine, and illustrates some of the details of which these parts 
are formed. 


THE LINDEWELD PROCESS 


A new method of oxy-acetylene welding known as the 
Lindeweld process has been introduced by The Linde Air 
Products Co., 30 East 42nd St., New York, N. Y., as a part 
of its process Although the Lindeweld process is 
used at present chiefly for the welding of pipe, future de- 
velopments are expected to lead to its application in many 
other industrial welding operations. 


service. 


In the welding of pipe for oil and gas transmission, it is 
reported that the process has resulted in savings of from 
30% to 60% of the time required to make a weld by the 
methods previously employed, depending upon the size of the 
pipe. Oxygen and acetylene consumption have also been 
reduced considerably. Consistently higher strength welds 
are obtainable so that no sacrifice of quality has been made 
for the benefit of the increased speed. In tensile tests made 
in the field on welded specimens, the welds have invariably 
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outpulled the pipe. Good ductility has also been shown in 
bend tests. 

The Lindeweld proce ix the re-ult of years of laboratory 
research and field testing. It depends essentially on a new 


method of blowpipe manipulation and upon the use of a new 
welding rod introduced for that purpose, known as “Oxweld 
No. 24 Lindeweld Welding Rod.” 
welders find no difficulty in adapting themselves to the new 
method, The 


Process Experienced 
Lindeweld process is also more quickly learned 
than the 
cording to recently issued statements. Oxy-acetylene welding 


y student welder former welding method, ac- 


has played an important part in the development of long- 


distance-pipe-line construction, and this improved welding 
process will undoubtedly add to the impetus which pipe-line 
vork has received during the last few years. 


The new process has passed the experimental stage, as 
more than 300 miles of high-pressure pipe line welded by 
this process are now in the ground. The illustration shows 

















Handling Pipe Fabricated by the Lindeweld Process. 


a 20-in.~<liameter natural-gas pipe line which has been welded 
by the Lindeweld process being cold bent to fit the contour 
of the terrain. Cold bending of pipe of this size to such an 
extent is a good test of the strength and ductility of the 


welds. 


CHIP, GRIND, DRILL, ALL WITH ONE TOOL 

A new tool that the welder will find useful for chipping 
welds and for light grinding work is known as the Milwau- 
kee Hammer-Drill, and is manufactured by the Milwaukee 
Electric Tool Corp., Milwaukee, Wis. Other 
which this tool can be put are peening, drilling, and _ pol- 


purposes to 


ishing. 

The drilling movement is changed to a hammering move- 
ment by means of a specially constructed sleeve that fits 
over the shaft and is clamped to the casing of the tool. The 
tool operates from a 110-volt circuit, either a.c. or d.c., and 
weighs 9 lb. It can also be designed for other voltages. 

The chuck has a speed of 3,600 r.p.m.; and, with the sleeve 
attached, hammering or peening blows are delivered at the 
rate of 3,600 per minute. 

The grinding wheel that may be used with this tool is 
limited to a 6-in. size with an approximate width of % in. 
This is sufficient for finishing welds. 

The chisel supplied with the tool has a %-in. diameter 
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December 
shank. The blows are very rapid and a fairly heavy cut 
be had, making the tool particularly desirable for chip, 
out cracks in cylinder blocks and for removing scale 





Milwaukee Hammer-Drill. 


cast iron and from electric welds preparatory to laying 


a new bead. The tool is also adaptable for peening elect 

welds. 
Used in connection with a star drill, this tool will 

a *,-in. hole, 24-in. deep, in concrete in one minute; 


l-in. hole, %-in. deep, in the same time. 


NEW SPOT WELDER BY MICRO PRODUCTS 
The Micro Products Co., of Peoria, Ill., manufacture: 

the Micro butt welder, recently introduced to the mai 

a new light-duty spot welder. The outstanding feature 

this new welder is that it is fully automatic without 

a motor. The welding electrode is actuated magnet 

by a solenoid which not only gives instant positive act 

but also produces even pressure on the stock until the 

is completed to the proper depth, at which instant the a 


matic switch cuts off the current supply. The new mac! 


has a 27-in. throat and a capacity to weld two piec: 


up to in. in thickness or two -in.-diamete1 


stock 
wires. It is claimed that the machine is particularly ada 


to cross-wire work. 


PISTOL-TYPE AIR TOOL CHIPS METAL AT 
RATE OF 6000 BLOWS PER MINUTE 


The Kipp air chipping tool delivers light cuts at the 
of 6,000 blows per minute, and “walks right through’ 
stone, soft metals, and wood, according to claims made 
the Madison-Kipp Corp., Madison, Wis., manufacturers 
this new device. This tool has a pistol grip and pistol b 
and it is said to produce no vibration in the grip hand 











This Rapid-Fire Chipping Tool Can Be Used in Inaccessible Pla 
the operator, and the fatiguing strain that is often 
ciated with pneumatic chisels is absent. 

Kipp chisels are inserted into the barrel of the holdez 
held in place by means of a spring clamp. The chisels ! 
pentagon shanks and may be inserted with any of the 
sides in the up position. The chipper itself will operat 
any position, giving the operator freedom of action for ci 
ance and convenience, which is particularly important 


sg’¢ — 
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ping of scale from weld beads that are located in unfa- 

able positions, or in the peening of welds. 

‘he Madison-Kipp Corp. is now entering production on 
new tool, and it will be ready for delivery on January 
Firms with satisfactory credit 

Each tool 

. and hose connections. 


rating can obtain one 


10-days’ trial. is supplied with one chisel, 


DOUBLE-CARBON ELECTRODE HOLDER 


The Electric Are Cutting & Welding 
\. J.. are marketing an improved 
holder to be used as an electric-arc brazing torch. 
shown in the illustration. 


Newark, 
electrode 
The con- 
This brazing torch 
5e worth of power at the 


Co., of 
louble-carbon 


truction 1s 


is said to operate for one hour on 

















This Arc Brazing Torch Operates at Five Cents per Hour. 


It will operate from any arc-welding 
or d. c. In 


rate of 3¢ per kw.-hr. 
machine—either a. c. 
brazing torch, it is also recommended as a source of heat 
for preheating where a quick, lo- 


addition to its use as a 


for bending frames or 
calized heat is necessary. 


WELDER FOR FIELD AND STREET SERVICE 


A special type of portable 300-amp., single-operator weld- 
er, manufactured by the Westinghouse Electric & Manufac- 
turing Co., of East Pittsburgh, Pa., can be towed or trans- 
ported from job to job at road speeds, thus providing quick 
and ready service. The machine is particularly adaptable 
for use by public utilities, street railways, and other con- 


cerns whose work is widely scattered. 





Complete Welding Unit Built for Towing. 
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This 
welding generator coupled to a 
having an S.A.E. rating of 28.9 and 42 brake horsepower at 
1,450 The generator shunt 
field is separately excited. 


a standard single-bearing FlexAre 
t-cyclinder gasoline engine 


unit consists of 


the operating speed of r.p.m. 
The power unit, generator, exciter, and control equipment 
enclosed in a canopy with 
Heavy-duty pneumatic-tired wheels and spring-borne 


are all sheet-metal removable 
sides. 
running gear parts are attached to the welded channel base. 
The front wheels are steered by the use of radius rods and 
king bolt construction with an adjustable steering rod for 
The overall dimensions of the com- 


2 in., and the weight is 


hand or trailer service. 
, ‘i 


plete unit are approximately 93x60x7 
about 38,200 Ib. 


NEW BULLETIN ON HANSEN “ARC TORCH” 
“Are 
metals and the results obtained, form the subject of a new 
pamphlet issued by the K. L. Hansen Engineering Co., Inc., 
110 E. Wisconsin Ave., Milwaukee, Wis. Particular atten- 
tion is given to the high-quality work obtained on copper, 


The application of the Hansen Torch” to various 


brass, bronze, and other non-ferrous metals with this tool, 
compared with the oxy- 
A description of the ‘“ttorch” 
is given, and pictures are shown of the welds obtained on 
the rotors of 


and its economical operation 


acetylene torch is pointed out. 


squirrel-cage motors, ornamental brass, cast 











The Hansen “Arc Torch” Produces a ‘Soft’? Flame. 


iron, and aluminum. Mention is made of the “soft” flame 
by the “are torch,” which greatly reduces the 
heat makes it more economical than 
the combustion flame, as there is no high pressure back of 
it to blow the metal. 

While the results obtained with this “torch” are a high 
recommendation of its value in the welding and brazing of 
many non-ferrous metals, it is frankly pointed out that its 
application to the welding of steel is not all that is to be 
desired, but the history of its development to date leads one 
to believe that further experimentation will result in iron- 
ing out the present difficulties and make it a desirable tool 
for the welder in steel and iron as well. 


produced 


convection losses and 


BOOKLET ON RESISTOR-TYPE WELDERS 
Variable resistors of various types for furnishing current 
described in bulletin GEA- 
1031B, issued by the General Electric Co., Schenectady, 


for metallic-arc welding are 


N. Y. Among the features pointed out is the resistor 
construction which enables the units to withstand rough 
usage and to resist corrosion. The ohmic resistance and 


heat-dissipating capacity of one of the types described are 
of such value as to make the resistor suitable for use with 
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60-volt 
type of 


constant-potential welding generators. Another 


resistor is designed for mine service, and affords 


an operating range of from 220 to 275 volts and welding 
currents from 60 to 200 amp. in 15-amp. steps; it is sup- 
plied with a hook or pole for reaching the overhead trolley 
wire. A third type described is for circuits of 400 to 650 
volts and welding currents of 200 and 300 amp., and may 
be supplied without control where desired, which 
feature allows the operator to break the circuit from the 
welding position by means of a push-button switch. 


remote 


NEW CATALOG OF WELDING ACCESSORIES 


The line of Fuzon accessories and Weldite supplies made 
by the Fusion Welding Corp., 10257 Torrence Ave., Chi- 
cago, Ill, are recent Holders for 
metallic-arc and carbon-are welding, eye-protection devices, 
including the 


listed in a catalog. 


dual-vision helmet, welding gloves, scratch 
brushes, welding rods and electrodes, cable, and the newly 
developed Weldite fillet 
and equipment described. 


putty, are among the accessories 
The cover illustrations show col- 
lections in which at least one style of each article is repre- 
sented, thus indicating at a glance the scope of the field 
covered by the catalog. 


WILLIAMS & COMPANY WELDING CHART 


The fourth annual issue of the Williams Welding Chart, 
a handy reference chart of information for welders, is to 
be available either in folded form, which can be adapted 
to standard file, or unfolded so it can be tacked up on the 
wall of the quick 
welders. 


shop for reference by foremen and 
The issue for 1931 will be distributed in January. 
It will be printed in several colors, and in addition to show- 
ing the complete lines of all wires produced by Williams 


& Company will show the complete line of Wilson welding 


wires, for which Williams & Company are exclusive dis- 
tributors in Pittsburgh, Cleveland, and Cincinnati. The 
chart will also contain useful information in condensed 
form, such as “Causes of Bad Welds,” “Suggestions for 


Successful 
Points,’ 


Welds,” “Recommendations on 
“Penetration,” and ‘‘Recommended Practice for 
Welding Certain Special Metals.’”” The cover of this chart 
will show an artistic reproduction entitled, “The Welder,” 
adapted from the photographs of unusual arc-welding 
accomplishments performed on certain of the piping in the 
Bell Telephone Building at Cleveland, Ohio. 


Technical 


NEW HOBART WELDING MANUAL 


The Hobart Brothers Co., Troy, Ohio, manufacturers of 


Hobart are-welding generators, have just issued a new 
welding manual which is of pocket size and contains 80 
pages. The subject matter is presented so as to be easily 


grasped by one not familiar with the process. The welding 
are is first discussed and this is followed by a complete 
discussion of all the items included in the equipment. A 
chapter devoted to the types of joints and welds gives the 
student both diagrams and photographs of the designs most 
commonly used and also includes illustrations which show 
how the student can set up work so as to get practice on 
welds of different kinds. A chapter devoted to the weld- 
ability of metals deals with those metals which are mostly 
welded and gives suggestions for the right kind of procedure 
to follow in each case. Some attention is given to the 
selection of electrodes, and then the student is given some 
valuable elementary instruction in actually using the metal- 
lic are. 
cluded. 


Instructions for carbon-are welding are also in- 
There is a chapter of operating instructions for 
the Hobart welding machine, as well as a chapter devoted 
to the speed and cost of are welding. A number of pages 
at the end of the manual are devoted to illustrations of a 


lec mbe I 


great variety of work to which are welding can be ap) 
both as a repair process and as a production process. 
arrangement is logical and the treatment is free from 
difficult, technical excellent index ma} 
all the subjects discussed readily accessible to the read, 


discussions. An 


REGO PIPE WELDING MANUAL 

The Bastian-Blessing Co., Chicago, Ill., recently publis| 
a 44-page manual on pipe welding for use by plumbers, st« 
fitters, piping contractors, foremen, supervisors, and 
dents. This little manual does not cover the details of « 
acetylene welding; its purpose is rather to supplement exis‘ 
ing textbooks on oxy-acetylene welding by specific inforn 
tion relative to the welding of pipe. 

The introduction furnishes a discussion ot the reasons 
welding pipe. The remainder of the text is divided into f 
chapters. The first is devoted to the selection of equipment 
The second chapter deals with setting up of pipe joints f 
welding and the preparation of templets for cutting 
for various types of bends and special connections. Thx 
third chapter illustrates the application of welded desigy 
a piping layout. The fourth chapter suggests methods 
testing operators for proficiency in pipe welding. The fi: 
chapter is a tabulation of average costs for welding 
frigerating piping, building piping and long transmissi 
lines, with a set of tables showing the approximate cost 
cutting standard-weight and extra-heavy-weight pipe wit! 
the oxy-acetylene torch. This little manual is to be d 
tributed to those interested in the subject at the 
cents each. 


' 
pine 


price of 


ORDERS COMING IN FOR WELDED 
EQUIPMENT 


A number of contracts for welded equipment were recent 
received by the Semet-Solvay Engineering Corp., of 
fittings of 


Nev 
Toncan met 


York. Welded steel pipe and 

















Welded Pipe of Oval Section. 


Armeo, and similar alloys are being demandec. A quanti! 
of pipe and fittings made of Toncan were recently complet: 
for the Solvay Process Co., of Syracuse, N. Y. The p! 
runs in size from 8 to 24 in., with special fittings. Weld 

was done with Toncan welding rods. 

The R. H. Baker Co., Cambridge, Mass., have placed 
ders for a quantity of Semet-Solvay welded steel pipe 
fittings. Pipe runs in sizes from 30 to 36 in. 

William A. Pope & Co., of Chicago, have ordered 
quantity of 72-in. welded steel pipe for the State Line st 
tion of the Chicago District Electric Generating Co. T! 
pipe is made from j-in. steel and shop tested to withsta 
25-lb. air pressure. Flanges of forged steel are welded 
The pipe is to be used in the recirculating system. 

The Kings County Lighting Co., Brooklyn, N. Y., 
stalling a quantity of Semet-Solvay 24-in. and 30-in. w 
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el piping for the handling of foul gas. 
Stone flanges are specified. 

Citizens Gas Fuel Co., of Adrian, Mich., has ordered a 

-pass naphthalene scrubber, with necessary pumping and 
|-storage capacity. The scrubber is built to handle up to 

0,000 cu. ft. of gas in 24 hours. 

A quantity of Semet-Solvay welded steel piping is being 
nstalled in the steam system of the Eastman Kodak Co., 
Rochester, N. Y. The piping ranges in diameter from 10 
to 36 in. 


Cast-steel Van 


A shipment of welded steel oval pipe was recently com- 
nleted for the Lumsden & Van Stone Co., South Boston, 
Mass. The pipe was equipped with cast-steel flanges and 
tested to 50-lb. working pressure. 


USES PIPE IN ELECTRIC-MACHINERY 
CONSTRUCTION 

Welded pipes have replaced the usual ribs made of flat 

welded into notches on the outside of turbine- 

generator frames, in the construction shown in Fig. 1. In 


bars 





The Pipe in These Welded Generator Frames Replaces Stiffener Bars. 


addition to their structural advantages, these tubes serve 
as air ducts, taking cooling air through the ends and dis- 
charging it through holes in the middle. Another novel 
feature of the design shown are the lifting eyes welded onto 
the end plates; this eliminates the need of heavy lifting 
plates on the sides. These lifting eyes may be reached, 
after the generator is enclosed, through cover plates. 

In the small motor-generator set shown in Fig. 2, tubular 
lengthwise members are used in the bed plate construction. 
This set was built for use on shipboard, and the tubular 
construction was chosen as the best shape of section to 
resist torsional strains that are set up by uneven or yielding 
foundations. The tubes provide a stronger and more rigid 
base, and at a considerable saving in weight, with added 
flexibility in design and reduced manufacturing time. The 
upward-curving end saves space in that it allows the set to 





Torsional Stresses Are Absorbed by the Tubes in the Base of This 
arine Unit. 
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fit more closely to the curvature of the side of the ship. 
Both equipments illustrated were designed and constructed 
by the Westinghouse Electric & Manufacturing Co., East 
Pittsburgh, Pa. 


RYERSON ACQUIRES SHEET-METAL FIRM 


The stock and good-will of the sheet-metal division of the 
Richards Company, Inc., of Boston, Mass., 
acquired by Joseph T. Ryerson & Son, Inc. 

The Richards Company, founded in 1812, has built up a 
very good business during its 119 years of importing and 
distributing nonferrous metals, rolling-mill products, and 
metal workers’ supplies. 


were recently 


It will continue in business, spe- 
cializing in pig metals. 

Stocks taken Ryerson include Armco black and 
galvanized sheets, lead coated, galvannealed, and Bay State 
blue sheets, in addition to a diversified line of standard 
and special sheets which have been carried regularly in the 
Ryerson warehouses at Third, Binney Munroe Sts., 
Cambridge, Mass. 


over by 


and 


In 1926 the Ryerson organization first entered the Boston 
territory through the purchase of the reinforcing-bar divi- 
sion of the Penn Metal Co. Two years later the plant, 
good-will, and steel merchandise of the E. P. 
were added. 


Sanderson Co. 
With the recent purchase, increasing Ryerson 
sheet-metal facilities, this company has one of the largest 
and most complete steel-service plants in the New England 
states. The company also has plants, or is represented, in 
many industrial centers throughout the country. 


WILLIAMS & COMPANY ADD SAFETY LINE 


Williams & Company, of Pittsburgh, Pa., have just added 
another line to their distributing lines, namely, that of the 
Chicago Eye Shield Co., which includes goggles, hand shields, 
and helmets for gas and electric welding. Adequate stocks 
will be carried in Pittsburgh, Cleveland and Cincinnati, and 
the territory served by Williams & Company will be western 
Pennsylvania, including Altoona, the states of Ohio, Ken- 
tucky and West Virginia, and the western section of Mary- 
land. 


ROEBLING TO HANDLE BUSINESS OF 
NEW JERSEY WIRE CLOTH COMPANY 


On and after January 1, 1931, the corporate existence of 
The New Jersey Wire Cloth Co. will cease, and the busi- 
ness will be continued by the John A. Roebling’s Sons Co. 
The sale and distribution of wire cloth, wire netting, wire 
fencing, wire lath and wire work will be continued through 
the parent company at Trenton and through the Roebling 
branches. The Roebling company will assume all the con- 
tracts and obligations of The New Jersey Wire Cloth Co., 
while the same personnel will continue the manufacture and 
sale of the entire line. 


BANKING INTERESTS PURCHASE LARGE 
BLOCK OF BLUE TANK STOCK 


With the appointment of John A. Vanderpoel as general 
manager of the Blue Tank Oxygen Co., of Seattle, Wash., 
the that well-known Seattle financial 
men have acquired a large percentage of the company’s 
common stock. Mr. Vanderpoel was cashier of the National 
City Bank previous to its merger with the National Bank 
of Commerce, of which he became assistant vice-president. 
He brings to the Blue Tank company a wealth of experience 
in financial matters and credits. If the company continues 
its growth as at present indicated, says Mr. Vanderpoel, 
it will be compelled to expand its financial set-up. Hal H. 
King, of California, has been appointed sales and advertis- 
ing manager of the company. Mr. King is well known in 


comes information 
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sales and advertising circles all along the coast. The 
Tank company is the distributor in Washington, Ore- 
gon, and British Columbia for the Harris line of welding 


and cutting apparatus. 


slue 


NEWS OF THE INDUSTRY 


The Lincoln Electric Co. have moved their Chicago office 
from 53 W. Jackson Blvd. to their new building at 1455 
W. 37th St., where a stock is carried of their various welding 
products, including all the various types of Lincoln welding 
machine accessories, and welding wire, 

Marcus Hetland, of Wautoma, Wis., recently formed an 
organization known as the Hetland Welding Service. Mr. 
Hetland is agent for the Hansen line of electric welders in 
northern Wisconsin, and also handles a line of oxy-acetylene 
and cutting torches as well as a complete line of 
He is planning on mounting a gasoline-driven elec- 
velding unit on a truck, which he will use as his means 
of travel, so he will always be in a position to demonstrate 
on the spot; thus he can land his prospects while they are 
“hot.” 


velding 
supplies. 
tric 


C. L. Hughes, of the Engineering Department of the 
Standard Oil Co., San Francisco, Calif., recently presented 
a thesis entitled “An Investigation of Two Types of Pressure 
Vessel Heads,” 


for an 


to Standard University as a part of his work 
engineering The thesis describes an in- 
vestigation of orange-peel and blunt bull-plug ends for pipe 
lines. It indicates that the orange-peel head can be expected 
to be twice as strong as the blunt bull-plug, other conditions 


degree. 


being equal. 


Chester T. Price has been appointed Manager of Gas Sales 
of Compressed Industrial Gases, Inc., with headquarters at 
19 N. Sheldon St., Chicago, Il. 


mMissionel 


Mr. Price as a former com- 
Products Association is well known in the 
He will assume his new duties on January 15th. 


of Gas 
industry 

The Ray Machine Co., 5403 West Lake St., Chicago, man- 
ufacturers of electric screw-driving, nut-setting and tapping 
machines, has been merged with the R. G. Haskins Co., 4630 
W. Fulton St., Chicago, manufacturers of  flexible-shaft 
machinery. W. H. Ray will be associated with the Haskins 
company, which will continue the manufacture of the appli- 
ances formerly made by the Ray company. 


\ new welding shop, under the name of Starcraft Welders, 
has been opened at 5218 Bluemound Road, Milwaukee, Wis. 
This shop is under the management of Fred Rosenbaum and 
is equipped to handle both acetylene and are welding. 


The November meeting of the Australian Welding Insti- 
tute included an inspection of a large work shop and a lec- 
ture on causes and prevention of explosions. 
meeting featured an 


The December 
trip to an oxy-acetylene- 
welded building in which is housed a considerable amount of 
electrically welded machinery and equipment. 


inspection 


On Wednesday, December 3rd, Fred H. Marsh, Sales Man- 
ager of Paxton & Vierling Iron Works, Omaha, Neb., read 
a paper before the Omaha Engineers’ 
of “Welding and 


Club on the subject 
Progress in Structural Welding.” 
This paper gave considerable information on the fundamen- 
tals of the process and on the progress which has been made 
in structural applications during the past few years. 


Recent 


H. M. Priest, assistant engineer of the American Bridge 
Co., New York, discussed the application of are welding to 
bridge construction at the fortieth annual convention of the 
\merican Railway Bridge and Building Association, which 
was held at Louisville, Ky., October 21-22. 





December, 19 
The Los Angeles agency of Hobart Brothers Elect 
Welders is being moved from 5710 Santa Fe Ave. to 12 
E. Slauson Ave. 

At the fourth regular meeting of the Indianapolis Chapt 
of the American Society for Steel Treating, which was h: 
Monday evening, December 8, 1930, in the rooms of the | 
dianapolis Chamber of Commerce, R. Notvest, factory rep: 
sentative of the Northwestern Mfg. Co., Milwaukee, W 
read a paper on “The Fundamentals and Economics of A 
Welding.” 


The report of the Committee on Electric Welding Equ 
ment, presented at the twenty-first annual convention of th 
American Railway Electrical 
October 21-25, included a recommendation that no specif 
should be drawn up for welding equipment {f 
special use in the railroad field, since specifications wer 
already available which practically conformed to railroad 
requirements. 


Engineers, held in Chicag 


cations 


“Heat Treatment of Nickel-Steel Welds’? was the subject 
of a report by E. H. Behle and C. L. Welch of Washingto: 
University read at the meeting of the American Society of 
Mechanical Engineers held at French Lick, Ind., Octobe: 
13-15. The paper concluded with the observation that whe: 
the weld filler is of the same composition as the origina 
nickel steel, heat treatment will increase the strength ot 
the weld in proportion to the increase in strength it p 
duces in the solid stock. 


At the December meeting of the Institution of Welding 
Engineers, London, which was held on December 11th, th 
feature of the program was a paper on the subject 
“Fabrication of Acid-Resisting Steels” which was 
trated by a motion-picture film and lantern slides. 


illus 


R. K. Randall, proprietor of the Cleveland Welding School, 
writes that he recently installed one of the new Hanse: 
electric-carbon-are brazing outfits in order to give students 
an opportunity to practice electric brazing. 

Martin Olsen, formerly welding supervisor for the Mojo 
nier Brothers Co., Chicago, sailed this month to assum 
duties as welding foreman for the M. W. Kellogg Company 
at Aruba, Dutch West Indies. 


Changes in personnel of the Pacific Coast offices of T! 
Lincoln Electric Company, Cleveland, Ohio, include th: 
appointment of S. H. Taylor, Jr., in charge of the coast 
with headquarters at 812 Mateo St., Los Angeles, Calit 
succeeding W. S. Stewart, who has been appointed dist 
manager of the Cleveland territory of the company; t! 
appointment of L. P. Henderson as manager of the Sa! 
Francisco office; also the appointment of E. J. Pfister, f 
merly of the Philadelphia and Allentown offices, as managt 
of the Kansas City district, with offices at 405 R. A. Long 
Bldg., 10th and Grand Sts., in that city. It is also announcé 
that the Philadelphia office of the company has been mo\ 
to the Commerce Building in that city, where additiona 
space is provided for the sales and service of are weld 
motors, and welding supplies, and for making tests on a! 
welded designs. The Philadelphia office is in charge of D. | 
Anderson. 

Notice has been received that the date for the am 
meeting and dinner of the Compressed Gas Manufactu! 
Association has been set for Monday, January 19, 1! 
The meeting place will be at the Hotel Astor, New \ 
City. Reservations for the dinner should be made to 


Compressed Gas Manufacturers Association at 110 “ 


10th St., New York City. 











cember, 1930 THE WELDING ENGINEER 






Ask The Man 
Who Uses One 


Many thousands thruout the country are using 
Airco-Davis-Bournonville torches because they have 
tried all the other makes of any impor- 

tance. They find they can do better work, 4 
more economically and easily with this up- 
to-the-minute development of the American 
leading pioneer oxyacetylene welding and 


cutting apparatus. 





Typical example—A plant where 22 welders 


were given several representative makes for 3 








AIRCO 

OFFICES: P ‘ 
neem months trial. At the end of that period 21 
——— la. 
Boston wi out of 22 voted for Airco-Davis-Bournonville 
ultalo . 
Charlotte 
Chicago equipment. (Name on Request). 
Cincinneatt 
Cleveland 
Dayton 
Jersey City 
Kansas it . 
pe Angele If you can’t ask a man who uses one, write to 
LOUISVILIe 
Milwaukee 
Minneapolis your nearest Airco Office listed. 
New Orleans 
Oklahoma City 
Philadelphia 
F eran go 
Portland, Ore. 
R ' » ww Y 
0; alll AIR REDUCTION SALES COMPANY 
so - Lincoln Bldg., East 42nd St., New York | 
>t. Louis : 
Wheeling AIRCO 
Wichita, Kan. = Ss 
Represented in Texas 
by Magnolia Airco Gas 
Products Co., Houston, Airco Oxygen—Airco Acetylene—Airco-Davis-Bournonville Welding & 


Seaumont and San 
Antonio. 


Cutting Apparatus—Supplies—National Carbide 
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‘T get much hetter fusion with 
Roebling Welding Wire” 


. reports the welding superintendent of a large 


New England plant. «Although I use several makes 
of welding wire, I use only Roebling for those jobs 
requiring exceptionally strong, absolutely depend- 
able welds.” 

A user of Roebling Welding Wire for 15 years, 
this man has tried every make of welding wire on 
the market. It is his opinion that Roebling Wire 
is outstandingly superior. And, like thousands of 
other hard-headed, experienced welders he pays 
more for it because he knows it saves in the end. 
We invite you to convince yourself of the superi- 
ority of Roebling Welding Wire. Any one of our 
offices below will gladly furnish samples of either 
gas or electric welding wire for testing: 

JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. 


Wire + WireRope + FlatWire + Copper and Insulated Wires and Cables 


New York Chicago Philadelphia Atlanta Cleveland 
San Francisco Los Angeles Seattle Portland 
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22.5] WELDING WIRE 
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ANNOUNCING 





P 7 \, 
Wilson Red Processed Arc- 
Welding Wire is sold by 
the following Wilson 
Distributors: 
American Trading Company 
of Japan, Ltd. 

% Wall Street, New York Ciry 
Japan and Dependencies) 
Amsterdamsch Kantoor voor 
Indische Zaken 
Mr. B. G. 1D. Ter Braake, 

154 Nassau Street, New York City 
Dutch East Indies) 

Austin- Hastings Co. Inc. 

226 Binney Street, Kendall Square, 
Cambridge, Mass. 
Baldwin Locomotive Works 
Philadelphia, Pennsylvania 
(South America, West Indies, Conti- 
nental Europe, Northern Manchuria 
and South Africa) 

J. G. Christopher Co. 

422 E. Bay St., Jacksonville, Florida 
Peter A. Frasse & Co. Inc. 

17 Grand Street, New York City 
50 Exchange Street, Buffalo, N. Y 
135 Walnut Street, Hartford, Conn. 
3717 Wissahickon Ave., Phila., Pa. 


International Railway Supply Co. 
30 Church Street, New York City 
Colombia, Venezuela, British 
Guiana, Central America, Cuba, 
Mexico, China, Philippine Islands 
Jenison Machinery Co. 

58 Fremont St., San Francisco, Calif 


North Coast Electric Co. 
206 3rd Ave., South, Seattle, Wash. 
703 Pacific Ave , Tacoma, Wash. 
329 Everett St., Portland, Oregon 


G. D. Peters & Co. Ltd. 

3 Central Bldgs., Westminster, 
London, S.W.1, England 
(Great Britain, Irish Free Stare, India, 
Australia, New Zealand, Denmark, 
Spain, Portugal) 


G.D. Peters & Co. of Canada, Ltd. 
New Birks Bldg., Montreal, Canada 


G. A. Post Company, Inc. 
136 Liberty Street, New York Cit 


Steam Railroads) 


Sligo Iron Store Company 
13C! N. 6th Street, St. Louis, Mo. 

Smith-Booth-Usher Company 
228 Central Ave., Los Angeles, Calif. 


Steel Sales Corporation 
S. Jefferson St., Chicago, Ill. 


Chas. A. Strelinger Co. 
149 E. Larned St., Detroit, Mich. 


Oliver H. Van Horn Co., Inc. 
522 Camp Street, New Orleans, La. 
311 Market Street, Shreveport, La. 

Franklin Ave. and Austin Street, 

Houston, Texas 


Welded Products Co., Inc. 
2701 7th Ave., No., Birmingham, Ala 


Welders Supply Company 
317 E. 3rd Street, Tulsa, Oklahoma 
1403 Caroline Street, Houston, Texas 


2722 Commerce Street, Dallas, Texas 


Williams & Company, Inc. 
01 Pennsylvania Ave., N. S., 
Pittsburgh, Pa. 
1748-56 E. 22nd St., Cleveland, Ohi 
2118 Spring Grove Ave., Cincinnati, 
Ohio 
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WILSON 


RED PROCESSED 
Arc-Welding Wire 


AFTER 
ONE YEAR’S SUCCESSFUL TRIAL 
IN INDUSTRIAL PLANTS 





ILSON’S policy of thoroughly convincing theny 
selves of the uniformly high quality of their 
products, before wide-spread distribution, permits 
them to recommend a trial of Red Processed Wire 
for your general purpose welding on steel and cast 
iron. Write nearest distributor for samples and prices. 


WILSON WELDER & METALS CO. INC., 20 WILSON BLDG., NORTH BERGEN, N. J. 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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GAUGES 

Moto Meter Gauge & Equipment Corp. 
GENERATORS (Acetylene, 

Air Reduction Sales Co. 

Bastian-Biessing Co. 

Imperial Brass Mfg. Co. 

Harris Calorific Co 

Ooxweld Acetylene Co 

St. Paul Welding & Mfg. Co. 
GOGGLES 

Duff-Hall Goggle Service 

Ideal Face Shieid Co. 

Oxweld Acetylene Co. 

Willson Products, Ine. 
GRINDERS (Portable Electric) 

Keller Mechanical Engineering Corp. 

Stoody Company 

N. A. Strand & Co 
HARKD-FACING MATERIALS 

Fusion Welding Corp. 

Haynes Stellite Co 

Stoody Company 

Superior Alloys Corp. 
HELMETS (Are Welding) 

Allan Mfg. & Welding Co 

Arcway Equipment Co. 

Burke Electric Co. 

Central Steel & Wire Co. 

Duff-Hall Goggle Service 

Electric Arc Cutting & Welding Co. 

Fibre-Metal Products Co. 

Fusion Welding Corporation 

General Electric Co. 

Hobart Bros. 

Hollup Corp. 

Ideal Face Shield Cu. 

Lincoln Blectric Co. 

Northwestern Mfg. Co 

Owen Electric Mfg. Co. 

Westinghouse Elec. & Mfg. Co 

Williams & Co. 

Willson Products, Inc. 

Wilson Welder & Metals Co. 
HYDROGEN 

International Oxygen Co. 
HYDROGEN GENERATING PLANTS 

International Oxygen Co. 
LEAD WELDING UNITS 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Craftsweld Equipment Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co. 

Torchweld Equipment Co. 

Victor Welding Equipment Co. 

Weldit Acetylene Co. 
LIGHTERS (For Gas Torches) 

Air Reduction Sales Co. 

Amico Novelty Co. 

Bastian-Blessing Co. 

Harris Calorific Co 

Imperial! Brass Mfg. Co 

K-G Welding & Cutting Co. 

Matchless Utilities Co. 

Shoot-A-Lite Corp. 

Torchweld Equipment Co 
MANIFOLDS 

Air Reduction Sales Co. 

Bastian-Blessing Co 

Harris Calorific Co. 

Imperial Brass Mfg. Co 

K-G Welding & Cutting Co 


Oxweld Acetylene Co. 
Torchweld Equipment Co. 
Victor Welding Equipment C 
MEC eee LY OPE ERATED CUTTING 
AND ELDING TORCHES 
Air Reeenien Sales Co. 
General Welding & Equipment Co. 
Geass Senne Co. 
Torch d Equipment Co. 
MOL DING MATERIAL 
See * ih rh Plastic Material” 
MONEL METAL RODS AND ELECTRODE 
Central Steel & Wire Co. 
Wilson Welder & Metals Co. 
NEEDLE VALVES 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 
OXYGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 
PIPE (Iron) 
American Rolling Mill Co 
PIPE BENDS AND COILS 
Harrisburg Pipe and Pipe Bending Co. 


PIPE 


FITTINGS 
Tube-Turns Inc. 
PLATES (Iron) 
American Rolling Mill Co. 
Joseph T. Ryerson & Son, Inc. 
PORTABLE ARC WELDING 
(Mounted on Trucks) 
Arcway Equipment Co. 
Electric Arc Cutting & Welding Co 
Fusion Welding Corporation 
General Electric Company 
Hobart Bros. 
Lincoln Electric Co. 
Northwestern Mfg.Co. 
Joseph T. Ryerson & Son, Inc. 
Welding Service Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 
PREHEATING DEVICES AND OVENS 
Imperial Brass Mfg. Co. 
Metal & Thermit Corp. 
St. Paul Welding & Mfg. Co. 
REAMERS (Portable Electric) 
Keller Mechanical Engineering Corp. 
N. A. Strand & Co. 
REGULATORS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Craftsweld Equipment Co. 
Fusion Welding Corporation 
General Welding & Equipment Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Lotan Research Corp. 
Oxweld Acetylene Co. 
Joseph T. Ryerson & Son, Inc. 
Stoody Company 
St. Paul Welding & Mfg. Co. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 


OUTFITS 
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Weldit Acetylene Co. 
Williams & Co. 

SAFETY GARMENTS 
Holcomb Safety Garment Cx 
Pulmosan Mfg. Co. 


SEAM WELDERS 
See ‘Electric Resistance Weldere 
SHEETS (Iron) 
American Rolling Mill Co. 
Joseph T. Ryerson & Sor. Inc 
SILVER SOLDER 
Handy & Harman 
SOLDERS 
Lotan Research Corp 
SPOT WELDERS 
See ‘‘Electric Resistance Welders 
TANK CONNECTIONS 
Air Reduction Sales Co 
Bastian-Blessing Co 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Cc 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 


TENSILE TESTING EQUIPMENT 
Oxweld Acetylene Co. 
Southwark Foundry & Machine Cx 


THERMIT WELDING 
Metal & Thermit Corp. 


TORCHES (Welding and Cutting) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Craftsweld Equipment Cc 
Fusion Welding Corporation 
General Welding & Equipment (¢ 
Harris Calorific Co. 

Haynes Stellite Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Cc 

Lotan Research Corp. 

Oxweld Acetylene Co. 

Joseph T. Ryerson & Son, Inc 
St. Paul Welding & Mfg. Co. 
Stoody Company 

Superior Oxy-Acetylene Machine 
Torchweld Equipment Co. 

Victor Welding Equipment Co. 
Weldit Acetylene Co. 

Williams & Co. 

TRUCKS (Cylinder) 

Air Reduction Sales Co. 
Bastian-Blessing Co. 
Imperial Brass Mfg. Co. 
Torchweld Equipment Co 
Oxweld Acetylene Co. 

TUBE-TURNS 
Tube-Turns, Inc. 

UNDER WATER CUTTING EQUIPMEN! 
Craftsweld Equipment Co 
Under-Water Metal Cutting Cory 

VALVES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Oxweld Acetylene Co. 

WELDING COMPOUND (for Shape Welding 
Air Reduction Sales Co. 

Harris Calorific Co. 
National Carbon Co. 

WELDING RODS AND WIRE 

See ‘‘Electrodes" and “Acetylene We 
Wire” 
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SWEDOX was ready for procedure 


N the earliest days of fusion welding 

Swedox engineers foresaw that weld- 
ing operations would finally become so 
important as to require scientific super- 
vision, which is now called procedure con- 
trol. They knew that welding wire would 
be recognized as a vital factor in successful 
welding under these conditions. And they 
prepared for it. They prepared for it so well 





THE WELDING ENGINEER 


that there is a satisfactory SWEDOX wire 
for every type of fusion welding. The 
65,000 gallon tanks illustrated above show 
the confidence placed by builders in prod- 
ucts welded with SWEDOX. If you have 
a hard job, or an important job, or just an 
ordinary job, youll find the right welding 
wire for it in all of the SWEDOX ware- 
houses. Write for our new catalog. 





Gadtital Siecl bite @mpany 


CHICAGO, ILL. 
4545 S. Western Blvd. 
Lafayette 8500 


DAYTON, OHIO 


Garfield 3666 


SWEDOX service facilities include complete stocks of all gas and arc welding accessories 


1095 East Monument Ave. 


DETROIT, MICH. 
5001 Bellevue Ave 
Whittier 6780 


LOS ANGELES, CALIF. 
912 East Third St. 
Van Dyke 0866 





control 
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“And I'll say that experience @A 
is worth something!” 


“Experience is a great teacher me, just call on Harrisburg next 
and a great mark in favor of the time you’re in the market. 

company that takes care of your “There’s a company for you! A 
steel, cylinder and coupling re- company that owns and operates 

















quirements. Especial- its own open hearth 
ly when that experi- |] your inquiry will quickly furnaces, rolling mills 
ence has been gained show how satisfactorily Har- and forge shops—and 
° ‘ ° P risburg will meet your re 3 ; 

in serving America’s quirements in Alloy Steels in knows how to use ‘em 

Slabs, Billets, ‘s, SE 2S, 

large users and | ond” Forgings, Couplings to the best advantage 
exacting buyers. And _ |} Giinders. Pipe Coils and of all their custom- 
if you don’t believe ers.” 











HARRISBURG PIPE & PIPE BENDING CO. Harrisburg, Pa. 


Fully Equipped with Our Own Open Hearth Furnaces, Rolling Mills and Forge Shops 


Makers of Alloy —— Slabs, Billets, Bars, Shapes and Hollow Forgings; Pipe 
Coils and Bends, Couplings and Cylinders 


We are Also Prepared to Fabricate Corrosion-resisting andj}Heat-resisting.Chrome Alloy Steels. 





ALLOY STEELS 
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A Westinghouse Electric **Flex Arc”™* welder used 
in fabrication work in the field. Powered by lige = ‘ ; 
Continental Red Seal H-9. Continental cranksbaft ~ rugged ~ strong — built 

for rough usage and long life. 


UNINTERRUPTED POWER 


An are welding operation is one that of power. A rugged, compact unit, 
once started cannot be interrupted 
without serious results and substan- 
tial loss in material. Power for the 
generator must beconstant and abso- 
lutely reliable. The Continental H-9 
Red Seal engine is designed to carry a 
high voltage generator at a constant 
unvarying speed to guarantee uni- |= CONTINENTAL MOTORS CORPORATION 
formity in welding operations. The INDUSTRIAL EQUIPMENT DIVISION 

mechanical features of these engines Office and Factory: Muskegon, Michigan 











built for constant usage and long 
life. @To the Manufacturer of Welding 
Units—to the User of Welding Units— 
Continental offers the most efficient 
answer to power requirements. 
Specify Continental. 


The Largest Exclusive Gasoline Motor Manufacturer 
in the World 


[ontinental Fngines 


are designed to produce a smooth flow 
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Any commercial metal—steel, cast iron, 
practically all ferrous and non-ferrous 
alloys and non-ferrous metals —can be 
joined advantageously by oxwelding. 











At Lehigh University 
Packard Laboratory Piping 
is Oxwelded 


> pews was selected as the means of installing the 


piping system of the James Ward Packard Laboratory 






















because of its many advantages over other methods of pipe join- 
ing. It lowered costs in every step of the installation. Design was 
simplified. Fittings were fabricated from standard pipe section. 
Weight was reduced. Insulation was facilitated and less time 


was required to complete the job. 

EVERYTHING 
FOR Orr Titi. 
manent. Every joint is as strong, as tight, as AND Curtine 


The piping system in this building is per- 





leakproof and as lasting as the pipe wall itself. LINDE OXYGEN 





If you are interested in the possibility of [>] Aes OGe 


ONSSOLVE® ACETTACnE 





oxwelding as applied to your own construction 


apragatus ane 
surrures 





or alteration program we shall welcome the weeees canoe 





opportunity to cooperate with you. 





rik LINDE AIR PRODUCTS COMPANY, THE PREST-O-LITE COMPANY, INC., 
OXWELD ACETYLENE COMPANY, UNION CARBIDE SALES COMPANY, 


vnissot UNION CARBIDE AND CARBON CORPORATION 


General Offices New York UCC Sales Offices ...In the Principal Cities 





65 Linde plants, 48 Prest-O-Lite plants, 174 Oxygen Warehouse stocks, 156 Acetylene Warehouse 


stocks, 42 Apparatus Warehouse stocks, 245 Union Carbide Warehouse stocks 
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/t is RESULTS that count 


It is 
“Wicked” 
to Gamble 


with 


WELDI NG V (IRE 


there is anything worse than an unsatisfactory Welding Job we 
have never been able to discover it. Here you want reliability 

































plus. And it is no place to gamble with mine-run materials. 


Page- Armeo We ‘ding Wire costs a little more. it is true, but 
it is also worth more. There are no spoiled jobs, no wasted labor 
through lack of uniformity or inclusions which prevent uniformity in 
the finished work. 

Page- Armco Welding Wire is flame-tested. Ask experienced welders 
and they will tell you it is shop-tested too. It is the wire to use for 
either gas or electric welding and is exactly processed for the type of 
work you have in hand. 

Your welders will do better work and faster work if you 
back them up with the best in materials. That is one reason 
why users of Page-Armeo Welding Wire and Electrodes find 
them a true economy. 


PAGE STEEL and WIRE COMPANY 


An Associate Company of the American Chain Company, Jn 
General Sales Office: New York Central Building 
230 Park Avenue. New York N. Y. 








SYMBOLS 





District Sales Offices: Chicago, New York, Pittsburgh, San Francise: OF GOOD 
Canadian Distributor and Manufacturer WELDING 
Frost Steel and Wire Co.. Limited. Hamilton, Out. WIRE 


PAGE-ARMCO 


FLAME-TESTED PROCESSED SHOP-TESTED 


WELDING WIRE and ELECTRODES 
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Editors on WHEELS 


—are making your 
business paper! 


He’s out—but he’s not at the country club. His 
chair is empty this afternoon—but it won't be 
tonight. He’ll be back from the front with im- 
portant news for you and your business. 

For today your business paper is edited on wheels. 

Is there a hint of a new process, a new method, 
a new machine that may cut costs for a whole 
industry? Your editor is there by the shortest, 
swiftest route. 

Is there a rumor of impending price changes— 
of a merger that may affect competition—a tariff 
that may affect exports? Your editor is on the 
ground, looking at emergencies through your 
eyes, getting the facts for you. 

Is there news of a selling plan, a packaging 
idea, a distribution scheme that moves goods 

| (i ' i \ quickly? He is there, to appraise its value to 
ASS ] } y fo~ you, to bring you the story of just what happened. 
ise than, eile: i No wonder your editor is not at his desk. He is 


ABP paper... It stands for riding the rails, flying the airlines, touring the 


honest, known, paid circu- 


roads—a reporter at the front. an editor on the w ay 


lation; straightforward 


business methods, and edi- home. And he is doing it all for you. His reports, 
torial standards that insure © st 

reader interest... These are digested for you, written for you, published for you 
the factors that make a val. ‘ ° : 
aslily aimdiiidie andian. —are yours in the pages of your business paper. 


Tho Welding Engineer IS A MEMBER OF 


THE ASSOCIATED BUSINESS PAPERS, INC. 
TWO-NINETY-FIVE MADISON AVENUE - NEW YORK CITY 
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the most out of 
wearing strips 
with 


HAYNES 
STELLITE 

















As a specific example of the proved econ- 
omy of Haynes Stellite, a leading brick 
manufacturer submitted full data on Wear- 
ing Strips for a twenty-seven-inch Auger 
used in a brick machine. The report reads: 
“Formerly, the life of cast steel wearing 
strips averaged 6 weeks . . . with the use 
of Haynes Stellite applied to the wearing 
edges, at least 18 weeks are assured. The 
photograph shows Haynes Stellited strips 
after a run of 42 days. These strips are 
good for approximately 66 days more before 
replacement will be necessary.” 

Haynes Stellite has been adopted as the 
standard hard-facing material on a multi- 





tude of machine parts throughout the in- 
dustrial field and has been a vital factor in 
the reduction of maintenance costs. 


Investigate Haynes Stellite — the ailoy 
possessing 75 per cent more Red Hardness, 
and therefore longer life, than any other 


hard-surfacing metal. 





WE.12 
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HAYNES STELLITE - 


HAYNES STELLITE 


Unit of Union Carbide (es and Car n ¢ pe 
CHICAGO DETROIT LOS ANGELES 
CLEVELAND HOUSTON NEW YORK 

General Offices and Works— Kokomo, Indiana 
s Stellite Welding Rod is also arailable from ar the 42 shippi 


the Orweld Acetylene ( 


HAYSTELLITE - HASCROME 


COMPANY 


SAN FRANCISCO 
TULSA 






Cj” lla 


LLI 





HASTELLOY 


Quality Products, Fair Prices, Dependable Supply, Engineering Service 
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Economy 
Permanency 


Let Thermit Solve Your Heavy 
Welding Problem 


Thermit Welding is the commonly accepted method of joining rails in 
electric railway tracks. It is used for welding rails on approximately 85% 
of the track construction on the larger street railway properties. 


Thermit Welding is standard in most of the large steel mills for welding 
heavy sections and for building up worn parts. The Thermit process is 
| the most economical and permanent method of doing such work. In manu- 
facturing processes where large castings are required the method of mak- 
ing smaller units and welding them together to make a completed job is 
the most economical way of doing the work. 


In Marine Welding, Thermit is the accepted method of welding stern 
frames, rudder parts and similar sections and is accepted by Lloyds and 
the other prominent bureaus. 


Thermit Welding has for years been considered the best and most 
economical method of welding locomotive frames and with the larger 
frames now coming into use it is practically the only method of satisfac- 
torily welding these heavy sections. 


Thermit Welding is found the most economical method in many indus- 
trial plants for welding crankshafts and other heavy sections. Jobbing 
shops are maintained in many of the important cities where Thermit 
Welding can be taken care of promptly. 


Write for information regarding your welding problems. 


METAL @ THERMIT CORPORATION 
120 Broadway, New York 


Pittsburgh Toronto Boston 
Chicago %. San Francisco 
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WELDING GAUGE 


—BUT BUILT LIKE A 
WATCH! 





The Moto Meter Natweld Gauve 
is a typical example of the high 
quality of Moto Meter products. 
The name MOTO METER it- 
self is a guarantee of the excellence 
of any instrument on which it ap- 


pears. The three great plants of 





this company, now one of the 


bib Moto Meter Natweld Gauge is a precision in- 
strument. It is built with the accuracy and care of 
a dependable timepiece. It sticks to the facts inside the 


world’s largest manufacturers of 


gauges and allied equipment, are 


cylinder religiously—but it is sturdy, it stands up under devoted exclusively to the manu- 
abuse, takes punishment and still tells the truth. Yet, facture of products of the very 
the price is reasonable. highest standards. 

There’s no need for superlatives. The Natweld can be Write for Bulletin WE 530 today 


summed up in just four words: a good welding gauge. 


Ke) lemme mela d At NEW YORK, U. S. A. 
TOLEDO, OHIO 4 LA CROSSE, WIS 


Factories at Long Island. City d Lo Crosse Conoda England 


France 
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What's Next 


IN THE STRUCTURAL 
BT steel field, welding is recog- 
; nized as a coming method of 
assembly. City and State 
building codes are permitting 
A it. Acceptable standard codes 
and model specifications are available to building 
commissions and architects. Much fundamental 
design data has accumulated. It is even predicted 
that city building laws of the future will prohibit 
riveting on account of its noise. An enormous new 
market here for all of the welding processes. 





THE RAILWAY TRANS- 
portation field, tank cars and 
locomotive tenders, all-welded, 
promise much new work. Ex- 
periments in this direction 
have been eminently successful. 





IN THE FIELD OF PRES- 
sure vessel welding the old su- 
perstitions regarding the de- 
pendability of a weld are giving 
way to sound knowledge and 
common sense. Welding is not 
far from its rightful place in pressure vessel con- 
struction. When it gets properly established a flood of 
orders for welded pressure vessels will be forthcoming. 








in Welding? 


IN THE FIELD OF DOMES- 
tic and industrial piping weld- 
ing is gaining favor by leaps 
and bounds. Union steam- 
fitters in all sections of the 
country are being organized 
into school groups to learn 
welding. One chain of 130 schools has a special 
group at work on the preparation of welding instruc- 
tion for plumbing and heating apprentices. 


IN THE FIELD OF WATER 
transport the volume of new 
work is equally great. Several 
large companies are building 
welded steel barges, one of 
them now producing at the 
rate of three a week. The development of our inland 
waterways will multiply the demand for this weld- 
ing product. 





IN THE FIELD OF SHEET 
metal fabrication welding is 
gaining new friends every day. 
Improvements in hand and automatic arc and gas 
welding, improvements in welding wire, improve- 
ments in spot, seam, flash and projection welding 
make welding possible on products hitherto consid- 
ered unweldable. Popular demand for small refrig- 
eration units, coupled with the need for welding on 
this equipment creates a huge welding industry on 
this product alone. 





[W* Who are the men in these industries who will advance most rapidly, 





and enable their employers to make the greatest welding progress? 
They are the men who are interested enough in their work to read 
about it, to study it, to search for new ideas. To these men The 
Welding Engineer will bring during the next twelve months the 
latest and best information obtainable on design, procedure, mate- 
rials, organization, supervision and testing. Subscribe now, and 
keep in touch with the progress made by the leaders of your industry. 


Welding Engineer Publishing Co. 


608 S. Dearborn St. 


Chicago, II. Date ; , 193 


Enclosed find $3.00 for which please send THE WELDING ENGINEER to 


the address below for one year: 
Name 
Street 
City 


State — i —— 


Use 
the 
Coupon 
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i am @ * Automatically welding automo 
f ' bile starter and generator frames 
~ S “ by the Lincoln Electronic Tornado 
7. ae process, which utilizes the shield 
“3 ed arc. Below is shown a genera- 
tor frame after welding. 
es 
> - 
; ae 
"I 
* 
% 
i} 
+ 
2 
PROGRESS 
All right, and if we can’t improve the auto we 
can at least improve its production. I'll show you 
a case right in that self-starter field where they 
did just that by means of the ‘Electronic Tornado’ 
TRADITION 

process. 

WHAT a boost we could give By utilizing Lincoln's shielded arc for the production of starter and gen- 
to the automotive industry if we could erator frames they now pop them out at the rate of 240 per hour. 
only bring about an improvement as Formerly they used seamless tubing. Now they use 5/16” and 3/8” steel 
great as the self-starter o plate formed into shape and butt welded automatically. 

And, Pop, there are other automotive products, automatically welded by 
the ‘Electronic Tornado’s’ shielded arc, such as torque tubes, brake cross 
shafts, rear axle housings, wire and disc wheels and other parts. 
Pipe, tanks, machinery parts, boilers, safes, battleship deck type of steel 
} ; 
floors and grave vaults are a few of the products the ‘Electronic Tornado’ 
hal 

welds in other industries 

© And this little idea on automatic production (see illustration) has brought 


to the manufacturer the same convenience as the starter brought to the 
driver . . . with this exception: the driver can’t make 240 per hour and 
live at home.” 


THE LINCOLN ELECTRIC COMPANY 


Department No. 27-12 Cleveland, Ohio 
World’s Largest Manufacturers of Are Welding Equipment 
W-168 





The Lincoln 
Electronic 


Tornado 


ce Wy 99 automatic 
AS} ale) @ a fa\ Pe | mia 


ped with 


fibrous auto- 
genizer feed. 
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You Can Bank on Mueller 


Welding Bronze —and on 
Mueller Service 


Mueller 


T WELDING 


RONZE RO 





Mueller 
Makes 


Red Tip Brass Rod 


Brass and Copper 
Forgings 
Nickel Silver Rod 
and Forgings 
Tuf-Stuf Rod and 
Forgings 


Corrosion Resisting Metal) 


Brass Castings 


Brass Screw Machine 
Parts 


Mueller Blue Tip 
Bronze Rod 


Brass and Copper 
Seamless Tubing 


Mueller Blue Tip 
Bronze Welding 
Rod 


**900'' Bearing Metal 
Airplane Fittings 


Electric Refrigeration 
Valves and Fittings 


STREAMLINE Copper 


Water Tube and Fit- 
tings. 


]E you have never used Mueller Welding 
Bronze Rod you are overlooking a prod- 
uct that will enable you to do better work 
and to do it in less time. 


Quality isn’t left to chance in Mueller 
manufacture. Careful analysis of each heat 
as it is poured insures a uniform product. 


Mueller Welding Bronze Rod makes sound, 
strong, non-porous welds. It flows evenly 
and freely. Absence of porosity eliminates 
sputtering and explosions. 


For a special job that must macnine easily 
or take a high finish—or]for any job—you 
can depend on it to give you the results 
you must have. 


Mueller Brass Co. 


PORT HURON MICHIGAN 








Mueller Brass 


THREE GENERATIONS OF BRASS MAKING BRASS MAKING 








cember, 19:3 THE WELDING ENGINEER 21 


a 1 D 


y 





Continuous contact with all phases of the development of Are 
Welding Equipment has given BURKE ENGINEERS a 
knowledge and understanding of the many advantages of Arc 
Welding in production and maintenance work. This knowledge 
is yours to command in connection with your production and 
maintenance problems—on request. 


BURKE Are Welders are extremely compact in design. They 
are designed so that pieces of metal and other foreign matter 
cannot fall into the working parts. Furnished in both stationary 
and portable types. 


ARC WELDING EQUIPMENT FOR RENT 


To accommodate those plants having emergency requirements 
necessitating the use of additional equipment BURKE Are 
Welders may be obtained on a rental basis, for a specified period 
of time. 


Bulletin No. 901 In the event of a later determination to purchase, the rental 
a will apply agains » purchase price. 
Containing complete description- ill apply against the purchase pric: 
of BURKE Are Welders will be sent We will gladly give you full and complete information on this 
to vou on request. phase of BURKE Service. 





. ‘ ° 
Alternating and Di- 1 Universal Motors, 
rect Current Motors Copper Connectors, 
and Generators, Mo- Moulded Burkelect 
tor Generator Sets, \\ Insulators, Control 
\re Welding E.quip- lead Terminal 
ment. Blocks. 


° ELECTRIC COMPANY ° 
main office and works: ERIE. BA. 


SALES AND SERVICE OFFELES IN PREINEEPAL CITIES 
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The Complete Reference 
The Welding Encyclopedia 


OXY-ACETYLENE 




















Contents 
- Illustrated encyclopedia cover- 
ing all words, terms, and _ trade 


names used in welding. 


2. Oxy-Acetylene Welding.—Alu- 
minum, Steel, Cast Iron, Brass, 
Bronze. (Full instructions for weld- 
ing each of these metals.) 


3. Electric Arc Welding.—Com- 
plete instructions for welding all 
metals, studding, cutting, etc. 

4. Electric Resistance Welding.— 
Includes Butt Welding, Line Weld- 
ing, Percussion Welding and Spot 
Welding. 

5. Thermit Welding.—The most 
complete treatise on this process 
ever published. 





6. Cutting Metals.—Treatises on 
both gas and arc cutting. Includes 
cast iron cutting and automatic cut- 
ting. 

7. Boiler Welding.—Gas and Elec- 
tric Processes. Suggestions, pro- 
cedure, and standards of practice. 





8. Complete chapters on Pipe 
Welding, Structural Steel Welding 
and Tank Welding, explaining pro- 
cedure in detail. 


9. Rules and Regulations.—What 
can be welded and what cannot be 
welded. Rules also govern the in- 
stallation and operation of equip- 
ment. 

10. Complete instruction courses 
in Electric Arc Welding and Oxy- 
Acetylene Welding. Lessons, Ex- 
ercises, Reference Readings, Exam- 
inations. 

11. Charts and Tables.—A fund 
of welding information at a glance. 
Includes color chart showing colors 
at various temperatures, and color 
chart showing proper adjustment of 
oxy-acetylene welding flame. 

12. Condensed Catalogs.—Up-to- 
date information about the leading 
makes of welding apparatus and 
supplies. The Buyers’ Index is a 
convenient and reliable guide to the 
man who purchases or recommends 
welding apparatus. 

















New Seventh Edition 


A complete and up-to-date reference 
book on the theory and practice of all 
forms of fusion welding—Written by 
the best authorities in the country— 
Used everywhere by engineers, super- 
intendents, supervisors, instructors this book. 


and welders—Explains welding pro 
cedure, welding design, welding tech- 
nique, training, testing and organiza- 
tion—No matter what kind of weld- 
ing you do, if you weld, you need 





be 
9 
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£ 


ADIN 


IAOTO 






540 Pages 
670 Illustrations 


Flexible Leather Grain Binding 
| $ = 00 
Price, 5— 


THE WELDING ENGiNEER PUBLISHING 
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608 S. DEARBORN ST., CHICAGO, ILL 


Please send me a copy of The Welding 
Encyclopedia, Seventh Edition, for which find 
enclosed five dollars. I understand that ! 
may keep it for five days for examination 
and if it is not satisfactory | may retur» 
it and you will refund the purchase price. 


Name 
Street 


Postoffice 
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1 A Service to Welders’: 


wy 


To assist the Welder and Welding Superintendent we have 
developed a three-fold Welding Service, described below. 


Yereyoreyys 
Malalalolallo lols, 


Large Chicago Stocks— 


A large Chicago stocK of Welding Rods for immediate 
shipment—A Rod for Every Job in both Acetylene and 
Electric Welding; the results of years of experience and 
exhaustive experiments to determine the most satisfac- 
tory Rod for each class of Welding. 


wearhalaivlolele eee ei iriiehrhohodoiokes 


Counsel of Our Welding Engineers— 


A staff of Welding Engineers—practical welders of broad 
experience—capable of giving suggestions and demonstra- 
tions on almost any welding problem. The benefit of their 
experience will be placed at your disposal for the asKing. 


The Welder’s Guide’”— 


A ‘practical booK on Welding, prepared by our Welding 
Engineers in cooperation with the best sources of Welding 
information—a manual on the selection of proper rods for 
various purposes. Behind each recommendation is a 
practically unlimited fund of Knowledge of metals, their 
composition and uses. SEND FOR YOUR COPY. 


Vuloyutoruyurnyurys povvaevareyorayayorowyyororereyeyeyeye eee. 
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A Rod for Every Job in Gas and Electric Welding 


Our principal kinds of Welding Rods are: 


WILSON COLORTIPT CASTWELD HIGH MANGANESE ELECWELD Nos. 10 and 18 
NORWELD SPECIAL BRONZEWELD NICKELWELD STEELWELD 

NORWELD HICARWELD ELECWELD SPECIAL No. 6 VANADWELD 
FLINTWELD - ALUMINUM 


J. A. Roesch, Jr., Pres. 
F. W. Walters, V. Pres. 


eee 


abaimlalulolwlabalabalaiosnlanhalalumaohe bake kobnenbnbonnbane bn 





129 South Jefferson Street 











W0 a Me Meee vet] 
D. R. Hoffman, Sec. Treas. (Lec R er oRaTiIONs” Chicago, II. Franklin 4280 
STEEL—MONEL METAL—NICKEL—BRASS—COPPER—COPPERWELD—NICKEL SILVER—NICKELOID—PHOSPHOR BRONZE—ALUMINUM—ZING 
$ i t) S56 SES SES SSE SS > << SSE SS Ss 


o., gS SEDSSESDSEBVISVSESSESOTYE™ 














THE WELDING ENGINEER Decem| 


EASIER and 





_ photo below shows an off-set in a 


branch from main steam line, inserted 
to clear 12’’ compressed-air line which has 
not yet been installed. 


Notice two things: The compound turn 
easily fabricated from Tube-Turns, the 
stock fittings for pipe welding — 


And the ease with which the insulation 
will be put around the smooth, even sur- 
faces of the entire welded job! 


What TUBE-TURNS 
Are —and DO 


Tube-Turns are short-radius fittings for 
pipe welding, forged from seamless tubing. 


E-A-S- 


1-E-R! 


They are uniform in wall-thickness— no 
thinning of outside wall, no thickening or 
buckling of inside wall. They have a full, 


round cross-section — less pressure drop. 


Tube-Turns speed the designing, estimat- 
ing and installing of all piping. They are 
placed in the line with only two welds— 
each straight across the pipe. They are 
much stronger, much lighter, much easier 
to insulate. They eliminate maintenance and 
service calls for the contractor 


— and can usually pay for themselves by 
savings in erection costs alone. Big claims, 
but easily proved —IF you say the word. 


Address: TUBE-TURNS, Incorporated, 
1305 South Shelby Street, Louisville, Ky. 





ae 











TUBE-TURNS 
are made in 45°, 90° and 180° 
types, in 1” through 18” Standard 
I. P.S., and 14%” through 1 


Extra-Heavy I. P. S. . . . Standard 


radius is 14% times nominal pi; 
diameter. ... Stocked by distrib 
tors in principal cities. 





This scene is in the Chase Brass and Copper plant at Cleveland, Ohio. The Austin Co., Engineers 
and Constructors: The Smith & Oby Co., Piping Contractors. . . . Write today for a complete cost- 
analysis of one of the nation’s most interesting jobs, in which welding and Tube-Turns were em- 
ployed. Gladly sent you, without obligation, on request! 








No Buckling of Inside Wall—No Thinning of Outside Wall 
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Classitied Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Count 8 words to line. Add 6 words for keyed address. 


POSITION OPEN 


Salesman Wanted for oxy-acetylene and _ electric-arc 
welding equipment and supplies. Buffalo and large adjacent 
territory. Highest-grade equipment. 
Rare opportunity for experienced 


Box 296, The Welding Engineer. 


Exclusive proposition. 
Address 


salesman. 





POSITIONS WANTED 





Practical Shop Man wants position as foreman, layer-out, 
or sales representative; 20 years’ experience in boiler, struc- 
tural, plate, and welding shops. Can get production. Best 
of references. R. E. Edwards, 727 East 14th St., Minneapo- 
lis, Minn. 

Combination Welder and Mechanic, with 15 years’ welding 
experience in job foundry and machine shop, both gas and 
electric, desires position as welder and repair man. Steady, 
sober; can furnish own equipment. Desires South or South- 
west. Address Box 292, The Welding Engineer. 

Acetylene Welder, 12 years’ experience; also some elec- 
tric. 6% years with the Oxweld Railroad Service Co. Will 
consider foreign connection. E. O. Gelwicks, General De- 
livery, Jefferson City, Mo. 


First-Class Acetylene Welder, with some electric experi- 
ence, desires position with opportunity for advancement. 
12 years’ experience, including aircraft welding, instruct- 
ing, sheet metal, pipe line, auto, etc. Member S. A. E. Ad- 
dress Box 293, The Welding Engineer. 


Designer, with 6 years’ experience designing special ma- 
chinery for metallic-arc-welded pipe and high-presure ves- 
sels, desires position. Also worked as designer and checker 
on pipe-welding machinery. Capable of supervising the 
design and construction of a modern pipe-welding plant. 
37 years old; married. Location immaterial. Write Box 
294, The Welding Engineer. 


BUSINESS WANTED 
Welding Shop and Equipment wanted on rental basis, or 
or will work for wages. W. A. Baars, Buffalo, Mo. 





BUSINESS FOR SALE 





Welding Business for sale, well established, with a good 
reputation of 5 years’ standing. 
wishes to retire. 


Reason for selling, owner 
Buyer must be of good character and a 
practical mechanic. Selling price, $12,000. Will consider 
terms to responsible party. Write B. W. S., The Welding 
Engineer. 





WANTED TO BUY 





Welding Generator wanted, second-hand, Lincoln, 200 
imp., slow speed. J. S. Huggins, 2014 Old Shell Road, Mo- 
rile, Ala. 
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FOR SALE 


Compressors for Sale. 1 vertical 3-stage Laidlow-Dunn- 
stroke. 1 horizontal Nor 
Both in A-1 condition. Ohio 
Cleveland, Ohio. 


Gordon, 9'%-4-17%x12-in. 
walk, stroke. 
Chemical & Mfg. Co., 


2-stage 
The 


6-3x6-in. 


USL Welder for sale, rebuilt, 200-amp., for operation on 
220-volt 3-phase 60-cycle circuit, $250.00. Write Box 295, 


The Welding Engineer. 


SPECIAL BARGAIN LIST 
Gas Engines 


Lincoln, standard, with Continental Engine......$ 750.00 
S-150 Dualare, complete with a.c. slip rings.... 700.00 
750.00 


900.00 
.100.00 


Dualarc, S-200, rented only..........cccccceess 
Dualare, S-300, rented only....... rAd peeNrk Ae eae ico 
Electric, WD200, Buda-engine drive, 
standard motor, with steel housing and tractor 
wheels. Complete set as arranged for oil-field or 
pipe-line use 


1 

1 

1 Hup Dualarc, complete with a.c. slip rings...... 
1 

1 

1 General 


GO0.00 


1 Wilson, 300 amperes, gas set, on wheels but with- 


ae ae Perea nae Ar Gesaieeeir er trac 700.00 
t O8F Bigs DGaiats, Stat..uk evciseckavesyieeuns 975.00 
Gas Engine—given away free by buying new gen- 

erator at the regular price. Subject to prior sale. 

Motor Generator Sets 

1 Wilson, type “S,” complete, operating on both d.c. 

and &.Cc., MOUNTEE ON TITER. c55 6505050055500. 590.00 
| Liiedin, model “PR”, Of TUCK. ids ciccsceweveca 400.00 
1 Lincoln, model “F”, without truck, d.c. and a.c... 375.00 
1 U.S.L., 300 amperes, complete.................. 450.00 
1 Siemund-Wenzel, Crocker-Wheeler, complete, lat- 

est style, 300 to 400 amperes................... 500.00 
1 General Electric, model WD9.................. 450.00 


1 General Electric, single phase, operates on any 


power supply, single phase, two phase, three 

BHEEG,. PIU Ee VOU: 6.ossseccdu dk Gade nedernaee 600.00 
1 Wagner, complete, with brush-shifting mechanism 500.00 
Dualares that have been rented one or two months. 

as good as new, with regular guarantee: 

Motor Generators, 20 to 200 amperes........... 500.00 

Nee COO un 0:5 50S dA cen oa ees 575.00 


650.00 


1 Dualarce, old style, 200 amperes................. 375.00 
1 Dualarc, new style, 200 amperes... .........6..4.. 500.00 
1 Dualarc, 300 to 400 amperes................... 600.00 
1 Dualare, suitable for gas drive, rented but in 
PRPECEL COMGIUION 5 i5k8 5 oso tare wwewes «egesihes 450.00 
Shop belt-driven grinder, double................ 35.00 
1 Electric-motor shaft grinder, complete.......... 35.00 


E'ectric Are Cutting & Welding Co., 
152 Jelliff Ave., Newark, N. J. 


ONE DOLLAR 
WILL INCREASE YOUR EARNING POWER 
by bringing you any one of the following guaranteed 
FLUX FORMULAS 


Brazing—Copper—High-Speed Steel—Aluminum 
(good for both the cast and sheet metal)—or all for $4.00. 
With instructions YOU CAN MAKE YOUR OWN fluxes 
just as hundreds of the most successful welders are doing to- 
day who insist on having their fluxes fresh when they need 
them for the better job. 


Robbins, 108 N. Munn Ave., East Orange. N. J. 


Cast Iron 


R. N 
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NOTHER old-timer in the 

K-G ranks heard from. 
A K-G cutting torch was sold 
to the Newburg Shipbuilding 
Company during the war. 
After the armistice, it was 
sold to a firm who had con- 
tracted to cut up old gun 
boats. That job done, it was 
bought by a large junk yard, 
where it put in a few more 
years of hard service. 


Then came a real test. 









rhis is the 
K-G Style “M" 
Cutting Torch, 
with Monel metal 
head and lock nut. 
Tips can be furnished 


for use with any cutting 
gus. K-G tips give greater 
concentration of prehe 
Torch can be made 


flame. 
any length desired. 
length, 20 inches. 


A War-Time Cutting Torch 


That Still Outworks 


ating 


Standard 


A safe and vault were being dis- 


mantled, and none of the torches being used proved equal 


to the job. 


Someone suggested a K-G, and this torch was 
put to work and finished the job without complaint. 


Its 


new owner tells us it is not for sale because he never knows 
when he will have another tough job to do. 


K-G WELDING 


515 West 29th St., 


& CUTTING 
New York City 


Phone Chickering 0996-7-8 


CO 


Other Torches 


The following K-G dealers are ready te 
take care of your apparatus requirements 
promptly: 


WELDERS SERVICE co 


229 2nd Ave., Pittsburgh, Pa. 
WELDERS SUPPLY CO 
00 MeCulloh St Baltimore, Md 
lou KRE Ss 
1718 Sansom St Philadelphia, Pa 
HARKY P WINSLOW 
35 Vinton St., Worcester, Mas 
CENTRAL oe WELDING CO 
No. 4th St., Column Ohio 
PASSAI( “BERG EN WELDING WORKS 
50 Main Ave., Clifton, N. J 
SUTTON-G ARTE N CO., 
217 W. 10th St., Indianapolis, Ind 
AM. COMPOUND CO., 
233 Congress St., Boston, Mass 
WELDING & SUPPLIES CO., 
3445 Parthenais St., Montreal, Canada 
CHICAGO GRINDING & M oo co 
2117 Tilden St., Chicago, lb 
SIGHT FEED GENERATOR CO 
W. Alexandria, Ohio 


CHAS. EK. EBRIGHT 
2642 Terrace Ave., Columbus, Ohio 
MILLNER COMPANY 
102 N. Olden Ave., Trenton, N. J 
SPRAGUE SERVICE & SUPPLY CO 
276 Davidson Ave., Perth Amboy, N. J 
STORTS WELDING COMPANY 


FRANK 


14 8S. Colony St., Meriden, Conn 
WILLIAM McCARTHY 
308 James St., Syracuse, N. Y 
GEO. E. TEMPLE COMPANY 
396 Main St., New Rochelle, N. Y, 
JOHN W. EVANS 
95 Brook St., Tompkinsville, S. .I 



































= = 
Elo Hence National uses 


the purest ingredients 





it can get. 


Write for illustrated story 


NATIONAL CARBIDE 


SALES CORPORATION, LINCOLN BUILDING, NEW YORK, N. Y. 
Opposite Grand Central 
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YoU CAN DO iT BETTER WITH 





























bo 
Quality and value built into all 
Torchweld torches and regulators have 
made possible the high success of the 
Torchweld line. Go over their design | 
and construction part by part and you Nea Miek © | 
will see why they are the best in the on-Fias quipment | 
field. i} 
“BUILT TO STAND THE ABUSE i) 
. ° ” 
Faster welding and cutting, greater OF CONSTANT USE i} 
: | 
<< _ oxygen y preeape posi- acini | 
tive se ety eatures an t nie superior Barrett Christie Co., Chicago, Il White Tool & Supply Co., Cleveland, Ohio 
operating performance, with longer | jittnt fro? fai Q'ciritt. cncngs, m Soman: dt sunita one | 
service life, proves Torchweld is Sone teen Store Co. Fone, fil. CT Pettersen Co., New Orteens. La. | 
Sidney B. Roby Co., Rochester, N. Y E. A. Kinsey Co., Indianapolis, Ind. 
cheaper and safest to use. Root Neal & Co. Buffalo, N. Y is A. Benson Co.. Baltimore. — a oe 1 
| ‘ c Tee Biting & ‘Gerais Co. Troy, N. ¥ F. E. Satterlee Ca. Minneapolis, Minn. sai 
| PE Se een yee areas Siac Baggs am. ria Cat wie 
| Sel ’ rdw ‘o., St. a } iy = 3 | 
Write for Catalog No. 29E. Bineheld Hardware Con Bluefield: W.Va. ‘Towner Hardware Co. iuskeron Mich 
pone Pe Mil a Co yo nd. Ind Ys ‘Metnes tren’ Co, iy hoong Towa 
H. P. Weller Supply Co., Erie, Pa J. W. Gannon & Co., Montgomery, Ala ; 
TORCHWELD EQUIPMENT COMPANY, 224 N. Carpenter St., Chicago, Illinois 


























Judge Them for Yourself 


Use Seneca rods on your own work and let re- 
sults show you how carefully we select materials 








For Welding that go into them. 
nal Seneca rods are made of the best selected stock 
Piping produced under strict supervision of experienced 
Structural Steel wire makers, which evolves a product that ful- 
ne ee a fils the most exacting demands of high quality 
Repairs welding materials. 


Refinery Work 
Power Plant Work Whatever the welding work, tell us the results 
Machinery ° ° 
eo Kies you want to get and let us furnish the right 


Production Work filler rod. You be the judge. 





SENECA WIRE @ MFG. CO. 


FOSTORIA Established 1905 OHIO 





SENECA WELDING WIRE 
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Price, $12 per doz., less 50° 
Bb r | a meta powder with ar Cr Ra tor Fix make ectrie welds Prices on larger quantities 
nd 1 by th ! f t on application 






¥ j 
1 t rh 
ifve perior 
the ! I 
Pix t I 
‘ ft 
e] plet | 
ere tro nuntere he 
pa t ntracti 
I t ng ‘ will expa I 
iver litlor Aft me 
a ( 1 Boiler u 
i ht a . ork 
o a a Per ‘ , _— : \ t ite eak through the crach 
Boiler Fix d ; ! part it Carrie ith it the 
_ . , ater {row Radiator Fix Vhiel nstantly upeor 
Price, $8 per can, less 50% and 10% nta vit he air nge Fi x 
4 ! t meta epalt 


One can free with every six 





DOUBLE CROWN PROCESS 
For a Permanent Watertight Weld 
on Cast Iron Waterjackets 


sh 


SALLY 











Electric Welders are now able to weld waterjackets 
Satistactorily without dismantling motor by the 
DOUBLE CROWN PROCESS 

metalli v 


SPECIAL FOR ELECTRIC WELDERS 


1 A Metal fF 





ru wl f ‘ Standard size pound box, $4.50 


Manufacturers and Sole Distributors 


CROWN ALUMINUM SOLDER CO., Inc. 


881 EAST 134th STREET “ NEW YORK, N. Y. 

















j 
««« ON THE DIFFICULT JOBS 


You'll find that it pays to use welding wire which is 
especially produced for the severest welding condi- 
tions. HOLLUP electrodes are the product of re- 
search by arc welding specialists. Whether it is fast 
production on difficult shapes or the safe welding of 
pressure vessels, HOLLUP engineers have solved for 
you the problem of selecting the right electrode 
material. Take a short-cut to complete satisfaction by 
submitting your requirements to us. 


OLLUP 


CORPORATION 
3333 W. 48th Place, CHICAGO 269 37th Street, BROOKLYN, N. Y. 
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° Established SD, Twenty-fifth 
Bonney Welding Flanges ra 
1905% 
1930 
7, 
Drop Forged Steel 3 
Sizes /”-4” 
Plain or Threaded Horsepower 
Flat or Curved Full Ball Bearing 
Machine 


Buy a Real Machine for 


WELD GRINDING 


A wide variety of 
patterns in all sizes 
carried in stock for 
immediate shipment. 
Ask for complete 
charts or send prints 


Grinding Wheel Capacity, 
5x34x% 


Ball Bearing Motor 





Ball Bearing Countershaft 
or samples of what 


: Ball Bearing Spindle 
you require. 3 
Adjustable 27” to 36”— Mounted on Port- 
Swivelling Base Plate able Tripod Base 





Workmanship on this Machine Unexcelled 





Manufactured by 


BONNEY FORGE & TOOL WORKS 
Allent p N. A. STRAND & CO. 
nom, oo. 5001 North Lincoln St. Chicago, Illinois 

















THESE HOLDERS are now standard 


equipment with many concerns. 










VULCAN Carbon 


Electrode Holder 
With and Without 
WATER COOLING 


Pioneers, Designers and Manufacturers 


The Fibre-Metal Products Co. 
Chester, Penna. 
DISTRIBUTORS WANTED 






EUREKA Metallic Electrode Holder 


GREAT STRENGTH, LIGHT WEIGHT, AMPLE 
CURRENT CAPACITY. NO SPRINGS. 


WELDING HELMETS 
and 


HAND SHIELDS 


OF CORRECT DESIGN 














There’s No Waste Motion Here 


OU can undoubtedly reach a large number of good firms through an advertising 

campaign, which is concentrated in papers reaching selected industries, and reach 

along with them thousands of readers who are not and never will be concerned with weld- 

ing—that’s waste. You pay a needlessly high price for the interest that’s there, and vou 

= make a decidedly less effective impression on that interest than if you used a less expen- 
sive campaign in The Welding Engineer, which reaches the concentrated interest of the 

= country. In these pages you talk to the right man, in the right plant, at the right time. 


The Welding Engineer 608 S. Dearborn St., Chicago 


| LT TT rd 















































WISSCO 
ROD 


weld 


deserves 


and the welder who makes 


good welds deserves | 


WISSCO Welding Rods to 
work with. He cannot be 


handicapped with inferior | 


rods and then expected to 
produce top-notch welds all 
the time. 


Welds uniform in quality | 


require rods likewise uni- 
form in size and analysis. 


WISSCO rods are carefully | 
checked to meet specifica- | 


tions and to see that there 


is no deviation from their | 


consistently high quality. 


DON’T SPARE THE ROD 
AND SPOIL THE WELD 


WICKWIRE SPENCER STEEL CO. Branches : 
41 East 42nd St.. New York City 


BUFFALO 
WORCESTER 
CLEVELAND 
TULSA 
PORTLAND 


Mill Representative: SEATTLE 


CHICAG 


CRAINE & SCHEAGE, DETROIT Los ANGELES 
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one. 


sood 


another. 








Uniform 
Quality 
Assured 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene. 


COMMERCIAL 
SERVICE 


Means prempt service. 


No matter what your gas 
requirements may be you 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 





Supplied im the following sise 
cylinders: 


10x30-In. size - - 125 cu. ft. enp. 
12x36-in. size - - 225 ou. ft. cap. 
12x44-In. size - - 275 cu. ft. cap. 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 40 Rector St. 
New York City 


BRANCHES: 
600 W. Jackson Blvd. 683 Atlantic Ave. 
Chicago, Ml. Boston, Mass. 
680 Hamilton Ave., 8. E. 417 Market Street 
Atlanta, Ga. San Francisco, Calif. 
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Firms like 

these are saving 
30 to 50% 

of their acetylene and 

oxygen costs with 


WELDIT 





THE WELDING ENGINEER 





| Acetylene 
| Cylinders are 
| designed to 
| c 


| lene gas safely 












GASAVERS | 


WELDIT ACETYLENE (Q 


634 BAGLEY AVE. 
MICHIGAN 





| DETROIT U.S.A. 
3 me . ) 





















Hackney made Hackney 
cylinders lead 
their field tor 


more than 











deliver acety- twenty years. 


Write 
complete in- 





for 








and econom- 
ically to the formation 


Customer. that proves 







This is the Hackney’s 
dependability 


and low costs. 


kind of service 





which has 


PRESSED STEEL TANK COMPANY 
MILWAUKEE, WISCONSIN 
1155 Continental Bank Bldg., Chicago 
1331 Vanderbilt Concourse Bldg. ,N. Y. 
5731 Greenfield Avenue, Milwaukee, Wis. 
495 Roosevelt Building, Los Angeles, Calif. 


Lh 






MILWAUKEE 
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perators like the HOBART Design 


with its Famous Unitrol Panel 


Because it means easy operation—more speed on their work—and a 
Constant Arc that gives them more production without effort. No 
coupling to get out of alignment—no exciter to jiggle off—just this 
heavy duty Ghenien steel shaft operating on heavy ball bearings to 
work day in and day out for years. 











ls it any wonder Hobart Welders are being chosen in hundreds of 
businesses that formerly used other makes. 











Outstanding for: 30 DAYS TRIAL 


1) Ease of operation 


9) Better Welds Payment Terms if Desired 
Electric, Gasoline or Belt 
3) Faster Work Prive 


4) Low Current Consumption 
5) More Portable 
(6) Attractive Prices 


Portable or Stationary 














Write for 

Interesting ae | 
Bulletin = ill 
U110 





HOBART BROTHERS i Box U110, Troy, Ohio 


























Everywhere 


and PRODUCTION 


By Robert E. Kinkead 


A Book for Engineers and 
Business Executives 


You’ll || WELD DESIGN 





This book indicates the fundamentals of 
good welding practice, the allowable toler- 
ances in weld results and the methods of 
organizing welding operations so that the re- 
sults may be expected to fall well within 
these tolerances. Its purpose is to help put 
the use of welding on a sound engineering 
and economical basis. 











They are found at work in the oil fields, in CONTENTS 


industrial plants, in rail i . ; ; 
P in railroad and repair Prediction in Manufacturing —Why Welds Are 











shops, welding with economy and satis- Made—How Welds Are Made—Effect of Physical 

faction, all types of metal from thin sec- Conditions on Weld Behavior— Reproductions of 
ion an cee tions to the heaviest steel parts. Weld Sections Actual Welding Conditions — W eld- 
400, 600, and ing Procedure Control—Machine Welding—Re- 
800 amp. sizes, Put your welding problem up to us. search and Development 
operated = by Th ’ H : , 
electric“ mo- ere’s a Hansen for your particular job. 108 Pages, 54 Hlustrations, Cloth Bound 
“ngin ., or belt 
engine € NORTHWESTERN MFG. CO. P e e 1. 00 

Milwaukee, Wisconsin rice +4. 














The Welding Engineer Publishing Co. 
| HANSEN ARC WELDERS eS CHICAGO 


SuEEAaSEEURESUEEEEEEEEEEEI 
a 
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ELECTRIC and GAS -| 


hema 
WELDING WIRE mperial}- 
WELDING AND CUTTING 


Immediate Shipment from Warehouse EQUIPMENT 
Safety—Economy—Efficiency—Durability 














For Every Purpose 





Williams’ three conveniently located 
warehouses have at all times a complete 
stock of Williams and Wilson Welding 
Wires for quick delivery. Stock includes 
Williams ‘‘Norflo’”, ‘“‘Weldflo” and 
“Weldflo” Sulcoat, Wilson “‘Color-Tipt,”’ 
Phosphor Bronze, Brass Rod, Nickel 
Steel, Cast Aluminum and others. Free 
samples gladly furnished. Guaranteed 
analysis—absolute uniformity. Ask for 
price list and catalog. 


WELDING SUPPLIES 


Representing: TORCHWELD EQUIPMENT CO. 


Coated and Uncoated: 


WILLIAMS & COMPANY, Inc. |] } se. 1s ononnt conte wating ns cone ove 


o 1 W . foe " 
901-937 Pennsylvania Ave., N.S. PITTSBURGH, PA. Ce care OL all Welding and goggles, 50 feet of hose, supply of 


Dependable serv- 
ice is assured by 
the user of Impe- 
rial Welding and 
Cutting equi p- 
ment as it is man- 
ufactured under 
the supervision of 
long experienced 
Welding and Cut- 
ting engineers. 
There is an Im- 
perial Outfit to 
take care of your 
work — from the 
smallest to the 
heaviest require- 
ments. 




















Cleveland—1748-56 E.22ndSt. Cincinnati—2118-26 Spring Grove Ave. X welding torch with 10 1 ype c ae ee ae Baye 
Cutting Torch with 4 copper cut- ieee ae ey and packawe 
Send a “4 pate of be tarragon ] Sal acethar reac, Pee of GANWOLE PAK tn. 
Ge Wan Gr a THE IMPERIAL BRASS MFG. CO, 




















522 So. Racine Ave., Chicago, U. S. A. 


A Portable - oe PRICE 
Electric Ss sg 
Lg ra Zi n ¢ freight prepaid 
Torch.... 








































BEFORE READING THIS AD 


List to yourself, point by point 


, the qualities of the perfect brazing 
flame. Authorities say: 


1. Perfectly controlled temperature... .........Avoids burning. 

2. Flame heating evenly both sides of seam... Eliminates zig-zag motion. 

3. Flame heating a WIDE area... Maximum penetration. i 
4. Absolutely non-oxydizing flame... Bronze introduced in parent state. 

WECO-WELD (the electric torch) is the sole source of the perfect 

brazing flame. 





THE WARNER ENGINEERING CORPORATION 


POMONA, CALIFORNIA 








ALWAYS 
READY 
TO USE 
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mE KELLERFLEX 





THE KELLERFLEX machine and 
equipment has been successfully 
used for welding work. 











This machine with its various 


Protection Plus— attachments is indispensable for removing spot-welding 


marks and may be had in bench stand, roller floor stand 


in the new Holcomb Non-Burning Suede Glove. This or suspended. 
os has a reinforcement to protect the seams of the left 
nand as an additional protection against heat and ; H 
sparks; also is reinforced on the inside of the right The KELLERFLEX machine does a thorough job when 
thumb. These gloves stand{up where other gloves are used for grinding, burring, wire brushing, buffing 
not satisfactory. They are comfortable wearing because P " 
they are soft and pliable. snagging, etc. 
We manufacture a ce lete line of . ° 
geotective clathinn. hal: fox encales Let us send you our catalog with our recommendations 
HOLCOMB SAFETY GARMENT COMPANY for your particular work. 
116 JEFFERSON ST. CHICAGO, ILLINOIS 


- _ KELLER MECHANICAL ENGINEERING CORP. 
ee HGcecon R mem 72 Front Street Brooklyn, N. Y. 


Complete stock at Chicago and Brooklyn 

















Spot, Butt, Seam, Projection and Special Welders 
Standard or Special 


The Federal Machine & Welder Company 


Factory and Home Offices: Warren, Ohio 


SALES OFFICES 
Buffale—1116 Genesee Bidg. Cleveland—-1053 Leader Bldg. New York City—60 Church St. San Fran ery Ce. 


Machin 
Chicageo—15 S. Clinton St. Detroit—914 Fisher Bldg Philadelphia—Bourse Bldg. St. hoo ies I Bidg. 
Cincinnati—303 Hazen Bidg. Los Angeles—Smith Booth Usher Co. Pittsburgh—Rush Machinery Co. 


























Look at it any way you like ——~ 


“y SHAWINIGAN CARBIDE 





OF cee 
SHAWINIGAN PRODUCTS CORPORATION: NEW YORK: Plants : Shawinigan Falls. Quebec «+ Keokuk, Iowa «+ Anniston, Ala 
ee RE 








per Pound rails 
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A two-stage duplex regu- 
YOU Can Do Jobs Like This— RED ST R lator combines in one 
With the TORIT Kerosene compact unit—two complete regulators. Assures 
perfect flame control and can be used simultaneously 


for welding and cutting. 






Preheater 8-K 


Patented and 


Put the broken parts in eneny PERFORMANCE COVERED BY 


place, then preheat, and TWO-YEAR GUARANTEE 
a good job of welding 


is assured. 
Full Details 
Send for bulletin on ) y, on Request 
TORIT Preheaters ‘ 


St. Paul Welding & Mfg. Co. 4 
170 W. 3rd St., St. Paul, Minn., U.S. A. . 244 E. Ontario Street 





Chicago : Illinois 








USE THIS 
COUPON 





JOSEPH T. axagneen & SON. 
Includes Arc Welders, Spot and Butt Welders, Electric Flue : 


Welders, Acetylene Welders, Welding Rod and all ee 


I am interested in items 








, 
’ 
¢ 
, 
’ 
‘ 
. 
’ 
‘ 
. the 
: * checked. Send lit . 
Accessories : piete ——=— 
Offering a complete sales and engineering service available # Woldere 
from 20 offices. Also the advantage of 86 i Ryer- § OM oo 
rom offices. so the advantage o years of Ryer- 6 15 spot r) Aieutene 
son experience in the metal working fields. Tell us your : DO Electrie O Flue 
welding problems—our engineers are always ready to help : C) Welding Rod [) Accessories 
solve then. © POUND bvesicceeesncessseensencese 
, 
O BUM nccccccccccccccccccccscecs 
OSEPH |. hYERSON ON Inc. + 
Y MAD inc aticessccakesensens 
Chieage Milwaukee Minneapoils Duluth Denver Les Angeles San Franciseo Housten Tulsa St. Leuls - 
Cineinnat! Cleveland Detroit Buffaie Pittsburgh Philadeiphia Riehmond Beston Jersey City New York ‘EY ‘cee cenoenewecensseeedsenen 








The WELDER’S BOOKSHELF 








The OWEN is 
sold on its 
merits. 





No moving parts to No brushes 
wear and replace No tanks to bother 











No bearings to oil with 
; No s s 
Com lete What is your welding problem? No commutator hut Cowen 
P Whether it is one of design, pro- trouble No lost time 
W eldin cedure, technique—or what not— 
g you will pony ad ig ng When you eliminate wasted energy and lost mo- 
Information catalog. These books are au- tion with OWEN INDUCTION ARC WELD. 
pee. seailt cindaiae tac ial ad ERS, you will increase production and make 
WRITE metal cutting and welding—arc, your jobs more profitable. 
CATALOG — thermit, and re- For further information address 
Owen Electric Manufacturing Company 
THE WELDING ENGINEER PUBLISHING CO. Fayetteville, North Carolina 
608 S. Dearborn St. Chicago, Illinois (Exclusive manufacturers of OWEN Patented arc welding machines.) 





—[€—[€_—[—=<—&€<£_[£=_===—=[=—=£=<£=====—=—[—F[—=—mha9a[BUUU[UHOa———_— 
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FOR SALE~—WELDING WIRE 


(Originally intended for export) 





For Useful Information 


Wilson Plastic Are #9 (coated) lg 2600 Ibs. 
4% 1q* 7 n 9 (coated) 3% $11 
on WELDING, BRAZING and p coated) tt 
P 12 (coated) Ly 136 
‘ . if @ , 2 (cw ) a 500 
SOLDERING with . coated ‘9 rr 
30 (coated) lg 277 
y andy, 30 (coated) 5 114 
o ] Oxweld Cast Iron 9 A 198 
9 3% 66 
ra O ders ieee 13 ‘ es 
-— ° N 3Ww Aluminum 14 4 13¢ 
Write for Bulletin No. f ‘4 
oming increasingly important Prices ane ‘ 23 pA 34 
f standardization and the present low price © ) . l 1024 
t olders me alt at low temperatures (1825° to I "oe n ¢ ppe ° fA 138 
ly stron tight joints \Y% 11 


special ; ‘eeebiem you have 
HANDY & HARMAN 
57 William St., New York City 








Owned, and offered subject to prior sale by 
LANYARD SALES COMPANY 
135 Liberty St., New York City 


At substantial discount from Market prices 











THE IDEAL HELMET 
FOR WELDING 


protects the head, chest and 
neck from direct and reflected 
rays. 


THE HELMET WITH A 
DOOR, 


gives convenience for quick 
inspection of the work and 
assures protection for the eyes. 


THE IDEAL SHIELDS, 
HAND TYPE 


are strong and light and are 
easily held without tiring the 
hand. 


IDEAL LENSES FOR EITHER 
LIGHT OR HEAVY WELDING 


The Ideal Face Shield Company 
468 N. GARFIELD AVE.,, 
Columbus, Ohio 














“™, ““ANTI-BORAX”’ 


YA vw 

w Anti ‘Borax’ 

4, ” Oxy-Acetylene Fluxes 
SS. de f metal and 
SRE have EXCEPTIONAL merit. 


BRA/-CAST 
FLUX 


Fer bronze welding of Cast Iron. 


We also make the popular “E-Z" Welding 
Compound for forge welding. 


Samples of any upon request. 


Anti-Borax Compound Co., Ft. Wayne, Ind. 








Arc Welding Equipment 


Motor, Gasoline Engine, or Belt 
Driven Arc Welding Generators 


Transformer Arc Welders 
Arc Welding Accessories 


Allan Manufacturing & Welding Co, Inc. 


726 Washington Street BUFFALO, NEW YORK 
STATE OF OHIO: DETROIT & NORTH MICHIGAN: 


F. C. Geraghty & Co., Welding Metals Mfg. Co., 
Usion,Bidg., Cleveland, O. 122 Larned St., East, Detroit, Mich. 











GUARANTEED 


REBUILT ELECTRIC 
— WELDERS 


SERVICE COMPANY 
Cleveland, Ohio 





3741 Cedar Ave. 


























Agnew Electric Welder Co. 
MILFORD, MICHIGAN 


SPOT, BUTT OR 
SPECIAL WELDERS 


Automatic or Manual Operated 





























Covered Welding Rods 
NEQUALED for boiler 
welding or other work 

subject to stresses at high ff 
temperatures and for joints 
requiring high resistance to 
shock and fatigue caused by alternating stresses. 

Quasi-Arc welds also successfully resist corrosion. ¥ 
Write for technical folders describing the unique \ 

features of Quasi-Arc réds. 

QUASI-ARC, Incorporated, 11 W. 42nd St., New York : 

Kepresentatives in 27 World's largest Industrial Centers i] 











ATTENTION! 
OIL WELL DRILLING MEN: 


DIG MORE HOLE AT LOWER COST —By using 


Superior Inserts and Compound Metals 
Assure best results. Write for prices. 
SUPERIOR ALLOYS Corp., Ltd. Box 174, Los Nietos, Cal. 














‘ln’ SpOe DUGy-ccane 
\ enim’ SPOT-BUTT- SEAM 
y PORTABLE } 


wath aN 
/ 
labor-saving 


pee joe to 
The TAYLOR-WINFIELD CORP., WARREN, O. 


s 





EE a 


VILLNONW 


Willson-Weld glass, of a greenish east, 
can be identified only by its registered 
W-W trade-mark. Every genuine piece 
is clearly marked and ean be depended 
upon for the maximum protective 
qualities needed in so many hazardous 
welding operations. 



















velder using a Willson helmet. ' 
. d-shield or goggle equipped with t. 
vw illson-W eld glass is assured of ade- “~_ 
quate protection against eye ailments > 
aggravated by dangerous light rays. 

The manufacturer or company 
owners are bound to enjoy, no matter 

how many or how few welders in 

their plant, a minimum of lost time 

and compensation expenses. 






VRADE MARK REG. 





| 


WILLSON PRODUCTS, Ine., Reading, Pennsylvania 





erry 
Christmas | 

























































































Happy 
New Year 


Is our Season’s Greetings to you 


Every “DUALARC” made 


is working today and our 
suarantee is still valid. 


ELEcTRIC ARC CUTTING & WELDING Co. 


152-156 Jelliff Ave. - - - Newark, New Jersey 











